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Authorities are not in full accord as to the value of the official 
assay process for aconite and its preparations. Roth? states that 
this procedure gives no index of the activity of the drug. Ansel- 
mino * also condemns the use of the chemical method, and calls at- 
tention to the fact that the German Pharmacopceia no longer re- 
quires this useless performance. Gane and Webster,* Lyons,* and 
Robinson ° all present evidence to show that the determination of 
the so-called “‘ aconitine ” is no measure of the physiological activity 
of aconite preparations. Scoville,6 on the contrary, believes that 
the method is not devoid of value, in which stand he is supported 
by Stevens.’ 

Though the weight of recent evidence indicates that the chemi- 
cal method for the assay of aconite is far from being strictly ac- 
curate, the fact that it is still required by the Pharmacopeeia is our 
excuse for endeavoring to secure additional evidence as to the de- 
gree of concordance in the results obtained by the use of the chem- 
ical method and physiological methods. 

For our experiments, four original pint bottles of tincture of 
aconite were secured through a local jobber, the object being to 
obtain samples from representative manufacturers. These samples 
were assayed by the process outlined in the U. S. P. VIII. The 
following results were obtained: 


I. 
Preparation “Aconitine” Content 
04183 


| 
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It has been urged that lethal-dose methods do not measure the 
therapeutic value of drugs. This objection may be valid in regard 
to the assay of such a drug as digitalis, which contains several im- 
portant active principles that may, theoretically, decompose into 
substances that are highly toxic but possess no therapeutic value. 
With aconite, however, the matter is entirely different. Aconitine 
is by far the most important constituent,* the other alkaloids which 
may be present contributing little or nothing to the physiological 
or toxic action of the aconite preparation. Under certain condi- 
tions, aconitine undergoes decomposition, but the resulting products 
are, relatively, devoid of toxicity. Therefore, since it seems safe 
to consider only one active principle, and since decomposition of 
this active principle leads to the formation of substances much 
less toxic and also much less active therapeutically, a lethal-dose 
method should give information regarding the amount of this sub- 
stance present in the preparation to be assayed. 

The determination of the lethal dose for guinea-pigs has been 
commonly accepted as the most trustworthy method for the physi- 
ological assay of aconite. In carrying out the tests according to 
this method, the tinctures were diluted in the proportion of one 
part of tincture to three parts of normal salt solution; the dose 
calculated per gramme body weight, and the injections made sub- 
cutaneously. The animals were examined at intervals over 24 
hours, and note was made at the end of that time as to those that 
survived and those that succumbed, The method proved very 
satisfactory, in so far that the lethal dose can usually be determined 
with considerable accuracy, and it is not common for pigs to die 
much “out of order,” though this occasionally occurs. The fol- 
lowing protocol is illustrative of the results obtained: 


EXPERIMENT I. Tincture of Aconite A. 


Weight of Animal Dose in Cc. per gram body weight Results 
465 00025 Survived. 
495 .00030 Survived. 
235 .00030 Died. 
240 .00030 Died. 
260 .00032 Died. 
The final results secured by the guinea-pig method are given in 
TABLE IT. 
Preparation M. L. D. in Ce. per gramme body weight 
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From this table, it is evident that the four tinctures vary mark- 
edly in their ability to cause the death of guinea-pigs. The ex- 
tremes of toxicity are represented by Tincture A and Tincture D, 
the former being more than seven times more toxic than the latter. 
It will be remembered that, by the chemical method of assay, no 
great variations could be detected. 

There are certain theoretical objections to the use of the guinea- 
pig method in assaying aconite preparations. It has been shown by 
Hunt ® and others that guinea-pigs are more susceptible to the action 
of certain poisons at one time of the year than at another; in 
other words, there is a seasonal variation in their resistance to the 
action of these poisons. The importance of this has been appreci- 
ated in regard to the use of the guinea-pig in assaying digitalis 
preparations, and we should not lose sight of the fact that a similar 
variation according to season may become evident when aconite 
is tested in this way. However, even should the animals show this 
seasonal variation in their resistance to the toxic action of aconite, 
this can have no appreciable influence on the results secured when 
all the experiments are carried out during a relatively short period 
of time, as was the case with ours. 

It has also been shown that alcohol interferes with the absorp- 
tion of digitalis administered subcutaneously to guinea-pigs, but 
this possible factor in the aconite assay has been avoided by using 
a constant dilution. It is conceivable, however, that certain tinc- 
tures may contain relatively large amounts of extractive matter 
or “colloid material,’ and that this may hinder the absorption of 
the aconitine when the tincture is injected subcutaneously. In 
order to determine whether this was really a factor of importance, 
the four samples were tested on cats, according to Hatcher’s method. 
The following results were secured’: 


III. 
Preparation Lethal dose for cats in Cc. per gramme body weight 
00172 
00388 


It is evident, from an examination of Tables II and III, that 
the physiological methods give roughly concordant results. It is 


| 
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our belief that this concordance would be greater but for certain 
factors that were present in the performance of the cat method, 
and which are now the subject of investigation. 

A comparison of the results secured by the use of the three meth- 
ods is given in Table IV: 


TABLE IV. 

Preparation M. L. D. Guinea-pigs L. D. Cats Chemical Assay 
.00240 00388 04093 


SUMMARY AND CONCLUSIONS. 


1. Four samples of tincture of aconite secured from representa- 
tive manufacturers showed little variation in composition as deter- 
mined by the official method of assay. 

2. By tests of these same samples upon guinea-pigs, great varia- 
tions in toxicity were apparent. 

3. The results secured by the guinea-pig test were confirmed by 
the use of Hatcher’s method. 

4. The assay process demanded by the U.S. P. for tincture of 
aconite is not only useless but actually harmful in giving a false sense 
of security. 

Laboratory of Pharmacology, 


Medical College of Virginia, 
Richmond, Va. 
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A MODIFICATION OF ROSE’S METHOD FOR THE 
ESTIMATION OF PEPSIN.* 


By Maurice H. Givens, Assistant Biochemist, United States Public Health 
Service. 


In spite of all the work that has been done to isolate pepsin in a 
pure condition the results have been negative; for this reason it is as 
yet impossible to offer a method for its quantitative determination. 
As a matter of fact, while a number of so-called quantitative methods 
have been devised, the results obtained are only of value from a 
comparative standpoint. Such comparisons, however, are of decided 
importance and any means which will further their approach to a 
standard basis are worthy of consideration. It is with this view that 
a modification of Rose’s method is here offered. 

It is not necessary to review all of the many methods proposed 
for the estimation of pepsin. Suffice’it to say that those of Mett,’ 
Jacoby-Solms,*? and Rose* are most used. Each has certain: 
advantages at once apparent to a worker, but the rapidity and ease of 
the latter method, with the modification here offered, would seem to 
warrant its use. The Mett method has been in use so long that it is 
not necessary to describe the procedure. That of Jacoby depends 
on the digestion of a 0.5 per cent. solution of ricin in 5 per cent. 
sodium chloride, at 37° C. for three hours, with varying amounts 
of a */,9, diluted gastric juice. Rose’s method demands the diges- 
tion of a 0.25 per cent. solution of pea globulin in 10 per cent. sodium 
chloride, at 37° C. for one hour or at 50° to 52° C. for 15 minutes, 
with varying amounts of a previously neutralized gastric juice usually 
diluted five times. 

Against the use of both the Mett and the Jacoby methods can be 
offered at once the consumption of time, not to mention other factors. 
It is not always possible to get ricin and this led us to use the Rose 
method. It does not seem justifiable, however, to neutralize the 
gastric contents as Rose does. He lays much stress upon this point 
and says the failure to neutralize is a serious objection to the Jacoby 
method. He thinks the final acidity in each tube should be the same. 
In so neutralizing the method is rendered unreliable. Evidence is 


~* Reprinted d from Bulletin “No. 101, Hygienic Laboratory, United States 
Public Health Service. 
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offered in the present paper sustaining this proposition and a correc- 
tion is made. 
Rose’s complete method follows: 


0.25 gram globulin of the pea prepared as described . . . is dissolved 
in 100 Cc. of 10 per cent. sodium chloride (by warming slightly if necessary) 
and filtered. Portions of the clear filtrate of 1 Cc. each are introduced into a 
series of II small test tubes about I cm. in diameter. To each tube is added 
1 Cc. of 0.6 per cent. hydrochloric acid, and about five minutes are allowed for 
the development of the turbidity. A measured volume of the stomach con- 
tents is then exactly neutralized to litmus paper with dilute alkali. If a precipi- 
tate of acid protein forms, this is filtered off, and the clear neutral solution is 
diluted a known number of times (usually five) with distilled water, allow- 
ance being made for the dilution of neutralization. A portion of the diluted 
juice is boiled, and amounts decreasing by 0.1 Cc. added to the tubes of turbid 
protein; to the first, 1.0 Cc.; to the second, 0.9 Cc.; to the third, 0.8 Cc.; and 
so on to the eleventh, to which none is added. The unboiled juice is then 
rapidly added in increasing amounts, as follows: To the first, none; to the 
second, 0.1 Cc.; to the third, 0.2 Cc.; to the fourth, 0.3°'Cc.; to the fifth, 0.4 Cc.; 
to the sixth, 0.5 Cc.; to the seventh, 0.6 Cc.; to the eighth, 0.7 Cc.; to the ninth, 
08 -Cc.; to the tenth, 0.9 Cc.; and to the eleventh, 1.0 Cc. Each of the tubes 
thus has a total volume of 3.0 Cc.; and a total acidity of 0.2 per cent. of 
hydrochloric acid. 

The measurements of the solutions may be easily and accurately made 
with a pipette of 1 Cc. capacity, graduated to 0.01 Cc. The tubes are well shaken 
and allowed to stand in a thermostat or water bath for 15 minutes at a tem- 
perature of 50° to 52° C. Exactly the same endpoint is obtained by keeping the 
tubes at a temperature of 35° to 36° C. for one hour. At the,end of the 
digestion time that tube in the series is selected which contains the least amount 
of gastric juice and which exhibits no turbidity. The peptic activity is cal- 
culated on the basis of the amount of gastric juice in this tube. The enzyme 
content is expressed by the number of cubic centimeters of the 0.25 per cent. 
globulin that would be digested by 1 Cc. of the undiluted gastric juice under 
examination, if the activity were exerted for a period of one hour at 35° to 36° 
C., or for 15 minutes at 50° to 52° C. For example, if 0.5 Cc. of a gastric juice 
diluted five times clears up 1 cubic centimeter of the 0.25 per cent. globulin 
solution in 15 minutes at the given temperature, the activity of the solution 
would be expressed: 


Peptic activity = (1 +0.5) & 5=I0. 
For clinical purposes it suffices to use the scale of pepsin units here pro- 


posed, which gives figures about one-tenth of those expressed on the Jacoby- 
Solms scale. 


Rose further states: 


In the above method the conditions are constant in every trial, in respect to 
acidity, volume, protein content, and temperature. 


This statement is true enough, but in attaining this point it is 
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necessary first to neutralize, and in so doing a grave error is made. 
The effect upon pepsin of alkalis, even in dilution, is a question about 
which there is no dissension. Even very dilute alkalis will inhibit, 
if not destroy, the action of pepsin. The following experiment brings 
out the point: A o.1 per cent. solution of scale pepsin was made con- 
taining 77.0 Cc. N/14 hydrochloric acid. 1 Cc. of this solution was 
exactly neutralized with 0.77 Cc. N/14 sodium hydroxide and diluted 
to1o. Another 1 Cc. portion, without neutralization, was diluted to 
10. Both were now subjected to digestion at 50° to 52° C. for 15 
minutes, as follows: 
Pepsin Solution. 


Unneutralized tubes.t 


Neutralized tubes. 


0.25 percent pea globulin.| 1 I I I I I I I I I 
0.6 per cent HCl ....... I I I I I rift I I I 
Distilled water .........]| 0.9 | 0.7 | 0.5 | 0.2 | 0.0 | 0.9 | 0.7 | 0.5 | 0.2 | 0.0 
10 xdiluted pepsin ...... 0.1 | 0.3 | 0.5 | 0.8} 1.0 | 0.1 | 0.3 | 0.5 | 0.8 | 1.0 


* No perceptible digestion in any. 
t Complete digestion in 3, 4, and 5. Pepsin = (1 + 0.5) X 10= 20. 
Sao Boiled pepsin + globulin + acid = negative. Water + globulin + acid = nega- 
In the above case it is evident that the greatest part of the pepsin 
has been destroyed or inhibited. All of the pepsin has not necessarily 
been destroyed, but evidently enough to prevent digestion within the 
limit of time and temperature. If more pepsin and less acid were 
present, then after neutralization one would expect to find some 
pepsin. It seems that an enzyme is not destroyed immediately, in the 
way an acid solution can be neutralized. In neutralization of weak 
acid solutions with alkali as dilute as N/14 sodium hydroxide, there is 
no question but that, for the moment, there is an alkaline reaction at 
the point of contact with the alkali. Since this is true, if we partially 
neutralize a weak acid solution containing pepsin, there. ought to be 
a reduction of pepsin. About the effect of alkalis on pepsin there can 
be no question ; hence the above assumption is supported by the fol- 
lowing experiment: Gastric contents were removed from two normal 
individuals, after an Ewald test meal, and these determinations made: 


— 


} | Neutral- | 
| .Total | Free Rose | Proposed Jacoby | —— ized one-_ | 
acidity. | acidity. | exact. | method.| exact. | half, then | 

| * | Rose. 
aes | «ss 42 Trace. 41 100 | Trace. 16 


M:....| @ 45 | Trace. 41 100 | Trace. 16 
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Goodman,* working with the Jacoby method, concluded from 
a limited number of cases that a uniform acidity was not necessary, 
Rose takes exception to this and demands for his method a final uni- 
form acidity. He states: 


It will be seen that the enzyme content is expressed by much larger num- 
bers when the total acidity is 0.05 per cent. of hydrochloric acid than when it 
is 0.2 per cent. This is not due to the greater activity of the pepsin under 
such conditions, but to the decreased turbidity of the globulin solution, resulting 
from the decreased acidity. 


In part I can agree with him, but I do not see that this justifies the 
neutralization of the stomach contents under examination. His 
statement is true if the final acidity is low, but if 1 Cc. of 0.6 per cent. 
hydrochloric acid be added, then the additional acidity, present by 
virtue of that contained in the gastric contents, can have no influence 
on the turbidity, and hence is not misleading as to enzymolysis. The 
following typical experiment illustrates the point: 


1 Cc. of per cent. | | 
HCl 0.6.0.3 |0.15 |0.075 


| 
0.0006 0.0003} H:0 


1 Ce. of 0.25% 
pea globulin...' |! 
Final total acid- | | 
ity, per cent. .|0.30.15| 0.0003 0.0001) 0.0 
} | | | 


I I iI I 


I I ly 


These tubes were allowed to stand 15 minutes, and at the end of 
that time tubes 1, 2, 3, 4, and 5 showed the same maximum turbidity, 
so far as perceptible to the naked eye. Tubes 6, 7, and 8 showed no 
maximum and progressively less turbidity. Tubes 9 to 13 were all 
clear, not even showing an opalescence. The same result was ob- 
tained at the end of an hour. To another series, with the above 
result at the end of 15 minutes, was added 1 Cc. of 0.6 per cent. 
hydrochloric acid; after 10 minutes, all the tubes showed a maximum 
turbidity, with no perceptible difference between them. That is to 
say, if the final total acidity is only 0.2 per cent., or increased to even 
0.4 per cent., there is no apparent difference in the turbidity of the 
tubes. This certainly shows, from the standpoint of turbidity, that 
it is unnecessary first to neutralize the gastric contents. Even were 
the total acidity of a gastric juice under examination 100 to 120, the 
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final total acidity of the tube containing the greatest amount of diluted 
gastric juice would never reach 0.4 per cent. 

In a series of 24 observations (Table I) on normal and pellagrous 
individuals, there are only two instances in which a value has been 
obtained by following exactly Rose’s method. Strict attention has 
been paid to neutralization. Titrations have first been made with 
alizarin red and phenolphthalein. The first tinge of brown with 
alizarin red reacted neutral to litmus. In other instances the contents 
have been titrated to the first perceptible tinge of pink with phenol- 
phthalein, and then, for the Rose method, another sample was made 
neutral to litmus by stopping short of this point. In no case has the 
reaction been alkaline. 


TABLE I. 
| ae | Pepsin number. | 
ota | 
Case. | acidity. | acidity. | Proposed | Rose | Remarks 
| | method. | method. | 
1 | 9gI 7 50 Trace. | Normal 
2 60 45 41 | Trace. | Do 
3 44 21 31 Trace Do 
4 61 44 41 Do 
5 | 83 67 41 Trace. | Do 
6 | 84 69 41 Trace Do 
7 | 61 46 25 Trace Do 
8 | 55 42 41 | Trace Do 
9 | 7I 49 4l Trace Do. | 
10 | 89 70 40 Trace Do. 
II 69 49 42 Trace Do. 
12 51 | 26 42 Trace | Do. 
13 58 ae Trace Do. 
14 71 |S 40 Trace | Do. 
| 78 |; 12 | Pellagra. 
| 6 | 2s | 12 | 33 | Trace Do. 
| 17 76 | sy | 4 | Trace | Do. 
| 1 | 57 38 40 | Trace Do. 
| 19 | 45 | 25 25 | Trace. | Do. 
|} 20 | 84 | 64 31 | Trace | Do. 
| 21 56 | 31 21 | Trace. | Do. 
22 21 o | Trace. o | Do. 
| 23 35 7 12.5 o | Do. 
24 | 14 Trace. Do. 


No attempt is made in this paper to take up the question of gastric 
digestion in pellagra. 

That neutralization in the Jacoby method will in a like manner 
destroy or inhibit some of the pepsin, and consequently influence the 
results appears from the following: 
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Unneutralized juice. | Neutralized juice. 


| Proposed Jacoby Rose Jacoby Remarks. 
| method. method.” | method. method. 

41 100 | Trace. | Trace.+ | Normal. 
4! 100 =| Trace. | Trace.+ Do. 

41 100 Trace. | Trace.+ Do. 

41 83 | Trace. | Trace.+ | Pellagra. 


The following method has been adopted in this laboratory.* The 
gastric contents are strained through cheesecloth. Two Cc. are 
measured by means of an Ostwald pipette into a 25 Cc. stoppered 
volumetric cylinder, and diluted to the mark with distilled water. 
Into each of seven small test tubes (1 & I0 cm.) is measured, with 
an Ostwald pipette, 1 Cc. of ao.25 per cent. filtered pea globulin in 10 
per cent. sodium chloride solution. To each tube is added 1 Cc. of 
0.6 per cent. hydrochloric acid, also by means of an Ostwald pipette. 
The tubes are allowed to stand about 5 minutes, until the maximum 
turbidity develops.. To the first five, distilled water is added as fol- 
lows: To the first, 0.9 Cc.; to the second, 0.8 Cc.; to the third, 0.7 
Cc.; to the fourth, 0.6 Cc.; and to the fifth, 0.2 Cc.; to the sixth and 
seventh, none. Then there are rapidly added to each test tube the 
following amounts of the 1/12.5 gastric juice; to the first, 0.1 Cc.; to 
the second, 0.2 Cc.; to the third, 0.3 Cc.; to the fourth, 0.5 Cc.; 
to the fifth, 0.8 Cc.; to the sixth, 1.0 Cc.; and to the seventh, 1.0 Ce. 
of the diluted juice boiled. These measurements can be accurately 
made with a 1 Cc. pipette graduated in 0.01 Cc. A\ll tubes are then 
immersed for 15 minutes in a water bath at 50° to 52° C. At the 
end of this time, the tube is selected which is clear and contains the 
least amount of diluted gastric juice. Upon this basis, the peptic 
t| activity is calculated as the number of Cc. of 0.25 per cent. globulin 
Hi digested by 1 Cc. of undiluted gastric juice. For example, if tube 
2 containing 0.3 Cc. of a 12.5 times diluted juice be clear, then the 
result would be expressed: 


Peptic activity = (1 + 0.3) X 12.5 = 41.2. 

Ordinarily this scheme of seven tubes is used, though it is not a 
rule. If the free acidity be high, sometimes a dilution of 1/25 is 
made. The number of tubes used will depend upon the accuracy 
desired. 


*I take pleasure in here thanking Dr. R. C. Lewis, of the staff, for the 
preparation of pea globulin used in these experiments. 
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0.25 per cent. pea globulin Cc...........| I I I I I I I 
om gor cont. | I I I I I I 
| 9.9/0.8) 0.7 0.5 0.2 | 0.0 | 0.0 
| | 0.2| 0.3 0.5 0.8) 1.0 | 0.0 
125 62.5|41 25 17 12.5| 0 


The gastric contents are never filtered, but strained through 
cheesecloth, as it is believed in this way less enzyme is absorbed. The 
dilution has been kept at ten times, or greater, and water substituted 
for boiled juice to make up the final volume. This has been done in 
line with Nierenstein and Schiff’s’ procedure, in order to lessen 
the amount of disturbing factors, be they proteoses, peptones, or 
antiferments. At the same time it serves in keeping the final total 
acidity nearer 0.2 per cent. than if boiled unneutralized juice were 
added. 

The pea globulin is made according to Rose’s description from the 
ordinary garden pea, Pisum sativum: 


The finely ground peas, freed as much as possible from the outer coating, 
are repeatedly extracted with large quantities of 10 per cent. sodium chloride 
solution, the extracts combined, strained through fine bolting cloth, and allowed 
to stand overnight in large cylinders to deposit insoluble matter. The super- 
natant fluid is siphoned off and saturated with ammonium sulphate. The pre- 
cipitate of albumins and globulins is filtered off, suspended in a little water, 
and dialyzed in running water for three days, until the salt has been removed 
and the albumins have been dissolved. The globulins are filtered off and 
washed two or three times with water, to remove the last trace of albumins. 
To purify further, the precipitate is extracted with 10 per cent. sodium 
chloride solution and filtered until perfectly clear. The resulting solution is 
exactly neutralized to litmus paper, by the cautious addition of dilute sodium 
hydroxide, and again dialyzed in running water for three days to remove the 
salts completely. The precipitated globulins are then filtered off and dried on 
a water bath at 40° C. During the complete process of separation, the proteins 
should be preserved with a mixture of alcoholic thymol and toluene. The 
globulins so prepared dissolve, practically completely, in 10 per cent. sodium 
chloride solution, and after slight acidification with hydrochloric acid yield a 
turbid solution which does not settle out on standing. 


I have found this solution of globulin to settle out slightly in the 
case of controls, though as a rule it remains in suspension and cer- 
tainly is much better than the precipitated ricin, which will settle 
out and rise to the top of the tubes. If preserved, as Rose directs, 
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with toluene, it can be kept for a month or more. On the assump- 
tion that exact neutralization only inactivated the pepsin, and that 
it might be reactivated at once, though this is not possible according 
to Tichomirow,® the following experiment was tried: Some 
gastric juice was neutralized exactly to litmus with N/14 sodium 
hydroxide and at once the previously determined acidity was attained 
by adding N/14 hydrochloric acid. This juice was then subjected 
to the determination and no quantitative amount of pepsin found, 
while with the unneutralized juice there was a peptic value of 4o. 
The pepsin can be determined in 25 minutes from the time the gastric 
contents are received, provided there are on hand stock solutions of 
pea globulin and 0.6 per cent. hydrochloric acid. Using a burette to 
deliver the globulin solution, the 0.6 per cent. hydrochloric acid, and 
the water, and graduated pipettes for the diluted juice, six determina- 
tions can be completed easily in an hour and a half. 

The present method is recommended because it is believed to be 
as accurate as any and less time consuming. That it will check 
itself is shown by the following analyses on the same normal indi- 
vidual on different days: 


| Contents 

| | | removed 

| | Minutes. 
61 | 46 25 30 
46 | 21 31 45 
61 | 44 41 60 
55 | 42 41 | 60 
71 | #49 | | 60 
89 | | 40 | 60 
83 | 67 | 4t | 75 
8 | 6 | 41 | 90 


The low value (25) found above I believe is due to the fact that 
only 30 minutes elapsed after the giving of the test meal, as Hawk ® 
and his collaborators have found that the height of acid and pepsin 
secretion is not reached in that time. The high value (50) found 
(see Table I) in a normal individual may be due to a hypersecretion 
of pepsin, called forth by the high acidity (90). On the following 
day the same case with a total acidity of 60 showed a peptic value 
of 41. The limit for normal individuals found so far extends be- 
tween 25 and so. The following table gives a comparison of the 
results obtained on the same contents, by the proposed method and 
by that of Jacoby: 
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Pepsin number. 
Case. . | Peepesed Jacoby Remarks. | 
| method. | method. | 
| 
I 51 26 42 100—- | Normal. | 
2 55 42 4! 100- Do 
3 58 | 42 42 100- Do 
4 60 45 41 100- Do. | 
5 | 69 49 42 100- Do 
6 71 49 4! 100- Do. 
7 | 9 53 40 100- Do 
8 | 8 | 7o 40 100- Do. 
9 | 56 3I 21 60-80 | Pellagra. 
10 57 38 40 100- Do. 
II 69 53 33 100- Do. 
so | & | & 3I 100- Do. 


By “ 100—” is meant that the solution is almost clear, only a trace 
of turbidity being left, the tube containing the next higher concen- 
tration of gastric content being clear; therefore it is more exact to 
say “100-.” From this table it is seen that the values obtained by 
my method correspond to about four-tenths of those of Jacoby-Solms. 
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SOME RELATIONS OF PLANTS TO DISTILLED WATER 
AND CERTAIN DILUTE TOXIC SOLUTIONS.* 


By M. C. Merrit. 


I. INTRODUCTION. 


In view of the extensive use of distilled water as a medium in 
which to grow control plants for comparative purposes in solution- 
culture work, there is well-grounded justification for the performance 
of considerable experimental work in order to determine more 
definitely the relations of plants to this medium. The subject is an 


* Reprinted from Annals of the Missouri Botanical Garden, vol. 2, No. 3. 
PP. 459-498. 
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important one, and it will require much experimentation for the 
ultimate solution of all phases of the problem involved. While the 
results herewith reported are only preliminary in their nature, the 
fact that they give positive indications along certain lines has been 
deemed sufficient warrant for their publication at this time. In addi- 
tion to determining the growth relations of plants in this and other 
media, consideration has also been given to the effect produced by 
growing plants in this medium as determined by means of electrical 
conductivity measurements. 


II. HistoricAL ASPECTS OF THE SUBJECT. 


The relation of plants to distilled water is a matter that has been 
under more or less serious consideration at different periods for a 
long time. Woodward (1699), who first employed the method of 
water culture in 1691-1692 in his interesting experiments, found that 
plants grew better in river water than in either rain water, spring 
water, or distilled water. The difference was of course due to the 
quantity of plant food contained in the medium, and this idea, coupled 
also with the character of the nutrients, has been the basis for a vast 
amount of physiological work since that time. 

Coming down to more modern times, there has been a diversity 
of opinion among the investigators of the subject in regard to the 
reason why plants and animals thrive so much better in natural water 
or aqueous media than in distilled water. Considering the period from 
about 1860 on down to the present, the most important explanations 
offered may be summed up under the following three heads: 

1. Lack of essential nutrients ; 

2. The presence of deleterious substances ; 

3. Extraction of salts, or nutrient materials, from the organism 

immersed in the distilled water. 
Holding each of these views there has been a formidable array of 
scientists at different periods, each group contending strongly to estab- 
lish the correctness of its viewpoint. 

Among the earlier workers in the field may be mentioned Boehm 
(75), Dehérain (’78), and others, who believed that the lack of 
essential nutrients in the distilled water was responsible for the re- 
sulting poor condition of the organism. Boehm, for example, be- 
lieved that calcium played a fundamental role in the metabolism of 
the plant, and that in its absence certain processes, notably that of 
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starch formation, could not be carried on and that therefore deteriora- 
tion resulted. He also believed that calcium was necessary for the 
transfer of the reserve materials from the cotyledons to the forma- 
tive organs. Dehérain repeated Boehm’s experiments and confirmed 
his results. 

Owing to the fact that even distilled water, which had been un- 
questioningly regarded as pure, produced effects simulating toxicity, 
a great deal of attention has been given in the past to the chemical and 
other properties of water distilled from different kinds of apparatus 
and under various conditions. On the animal side, workers, among 
whom may be mentioned Kolliker (’56) and Nasse (’69), had early 
noticed the injurious effects on tissues when the same were placed in 
distilled water. Nasse, for example, found the deleterious effect of 
distilled water about equal to that of the following solutions: 2.5 per . 
cent. NaCl, 3.3 per cent. NaBr, 3.7 per cent. Na,SO,, and 5.0 per 
cent. Nal. 

Nageli (’93), in his classical work published twelve years after 
his death, found that very minute amounts of toxic substances, 
notably copper, in solution produced injurious effects on organisms 
(Spirogyra), and to this phenomenon he applied the term “ oligo- 
dynamik ” action. This line of work was extended to include other 
substances and other organisms, and claimed the attention at dif- 
ferent times of Aschoff (’90), Loew (’91), Locke (’95), Ringer 
(’97), Copeland and Kahlenberg (’99), Dehérain and Demoussy 
(or), Lyon (’04), Bokorny (’05), Hoyt (’13), and others. It is of 
particular interest to note that Ringer in some of his earlier work 
ascribed the injury to the extraction from the organism of necessary 
nutrient materials; but after the publication of Locke’s experiments 
(95), which Ringer duplicated and confirmed, the latter concluded 
that the injury done in the particular case under consideration ( Tubi- 
fex) was due to deleterious materials in the distilled water. He says: 
“Copper in even infinitesimal quantities will disintegrate tubifex 
whilst water free from copper or other heavy metals and without any 
salts such as calcium salts can sustain the life of tubifex.” 

In regard to the third idea pertaining to the effects of distilled 
water on organisms, early workers, both on the plant and animal 
side, found that salts were extracted from organisms placed in 
distilled water, even though their methods for determining the ex- 
traction were somewhat crude. Among the early investigators on 
the animal side may be mentioned Plateau (’83), Ringer and his 
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December, 1915, 


school (’83, 84, ’85, ’94, ’94a, ’94b, 97), Loeb (03), and others, 
The writer has another paper ready for publication in which is given 
a historical treatment of the subject of excretions from roots and 
other plant parts, so the discussion of certain phases of the plant 
work is reserved for that publication. 

Upon the perfection and the employment of conductivity ap- 
paratus by physical chemists, it soon began to be used also by the 
various workers in the fields of soil, plant, and animal investigations, 
In this connection distilled water came in for its share of con- 
sideration. The determination of the purity of water by ascertain- 
ing its electrical conductivity speedily came into vogue, and it should 
be said that as far as electrolytes are concerned it is a very accurate 
and excellent method and has deservedly come into more and more 
general use for this purpose in the fields of chemistry, physics, and 
biology. 

Koeppe (’98) for instance, determined the electrical conductivity 
of water obtained from various sources and compared his results 
with those of other workers. He believed that distilled water has a 
deleterious effect which is partly due to a withdrawal of salts neces- 
sary to the organism and partly to a swelling of the tissues. He was 
supported in his views by Oldham (’o9), while Winckler (’04), 
Kobert (’05), and others argued in favor of the harmlessness of 
distilled water, especially in medical practice. Peters (’04) used the 
electrolytic conductivity method in his work on Stentor and found 
that there was an exosmosis of electrolytes when the organism was 
placed in distilled water, and he therefofe concluded that the in- 
jurious effects noted were due to an extraction of salts. True and 
Bartlett (’12, ’15, 15a) considered, for certain salts, not only the 
excretion but also the absorption of electrolytes under balanced and 
unbalanced conditions of the medium. 

Ina recent paper in which a historical discussion of the subject is 
also given, True (’14) concludes that over and above any injurious 
effects caused by deleterious substances in the distilled water there is 
still a “residuum of harmful action due to no known type of impurity.” 
Because this harmful action seems to be most marked in water of 
least conductivity True believes that the withdrawal of electrolytes 
from the root tissues best accounts for the deleterious action, but 
that this withdrawal is “ not due to the aggregate difference in osmotic 
pressure between the cells of the roots and the external medium.” 
He chose lupine seedlings for his work because Frank (’88) 
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had found them very sensitive to distilled water. Schulze (’91), 
however, after several years of experience with Lupinus luteus, 
claimed that distilled water produced no toxic effects upon those 
plants. 

Both before and after the appearance of the recent contribution 
by True just referred to, | carried on the investigations reported 
in this paper, which, as previously stated, are but preliminary in their 
nature, but which have given indications leading to the conception of 
an idea differing somewhat from the majority of those above men- 
tioned regarding the relation between plants and distilled water. 
This conception wiil be briefly mentioned here, while the evidence 
and a further discussion will be given later; it is that pure distilled 
water is not harmful or injurious per se, but that because of the static 
condition forced upon them as a consequence of the absence of plant 
food, the growing cells become disorganized and thus become easy 
prey to bacterial and fungous action. Excretion of electrolytes does 
occur but this should be considered merely as a concomitant condi- 
tion, or resulting effect of the conditions under which the plants are 
placed, and should not be considered as a cause of degeneration 
unless the electrolytes themselves be toxic. 


III. Metruops. 


(Germination, Culture and Conductivity.) 


Canada field peas (Pisum sativum) and horse beans (Vicia faba), 
the small variety, were the plants selected, as both were known to be 
well adapted for growth in solution cultures. Of the various methods 
of seed sterilization tried out, the one in which the seeds were 
treated with 1-600 formalin-water for 15 minutes after being soaked 
for 24 hours in running water gave best satisfaction. 

For germinating the seeds a modification of the method used by 
Boussingault (’74), and also by various investigators in the Bureau of 
Soils, was employed. This consisted in the use of ordinary 
enameled-ware pans about 12 inches in diameter and 3 inches in 
height, filled with tap water and covered with 6 X 6-mesh galvan- 
ized iron “hardware cloth,” on which the previously soaked and 
sterilized seeds were placed. The seeds were then covered with filter 
paper or paper towelling which was kept moist throughout the ger- 
mination process or until the radicles reached the water below. The 
germination was carried on in the greenhouse. In the course of four 


554 Relations of Plants to Distilled Water. Pharm. 
or five days a splendid lot of vigorous, uniform seedlings which have 
serviceably straight radicles about 2 inches long with no laterals yet 
formed is obtained by this method; such seedlings are well adapted, 
both by their character and their accommodation to an aqueous 
medium, for solution-culture work. At this stage the plumules have 
grown to about one-half inch in length, and the plants are now ready 
for transfer to the culture medium, an operation which is easily and 
quickly done. This method of germination recommends itself Loth 
by reason of its simplicity and ease of ‘operation and the certainty of 
securing excellent results. In the transfer process from the germi- 
nating pan to the culture medium, the entire seedling was ciways im- 
mersed and carefully rinsed in once-distilled and again in twice-dis- 
tilled water; by this means the roots became free of any adhering 
impurities. 

As containers for the cultures, ordinary glass tumblers were used, 
the sides of which were covered with black paper to prevent algal 
growth and the top covered with perforated paraffin paper. (Fora 
complete description and illustration of the method see the paper by 
McCool, 13.) Ten plants were grown in most cases in each tumbler; 
exceptions to that number will be noted in each case when the series 
are discussed in detail. Galvanized iron wire supports were used to 
hold the plants upright when the seedlings had attained sufficient size 
to require them. 

In all cases doubly distilled water was used, the second distillation 
being carried out in the laboratory with KMnQ, added to the once- 
distilled water to oxidize any organic matter that might be present. 
Conductivity tests of this water showed it to possess a specific con- 
ductivity of 2.064 X 10°. The nutrient solution used was that of 
Pfeffer, redistilled water being the solvent for the necessary salts. 
Each tumbler was filled to a convenient level with either the water 
or the full nutrient solution as the case might be, approximately 250 
Cc. being required. To replace transpiration loss, doubly distilled 
water was added as needed. 

In the early days of conductivity work on solutions, measure- 
ments could be made only by means of a continuous current. Be- 
cause of the resulting polarization effects, however, the resistance of 
the solution increased to such an extent as to introduce serious errors 
into the results. But thanks to the classical work of Kohlrausch 
and others, the alternating current method was devised and per- 
fected, whereby the determinations became practically independent of 
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polarization effects. A vast amount of work has since been done in 
the realm of physical chemistry on conductivity measurements, a 
review of which, however, is outside the scope of this paper. For 
a clear and concise discussion of this subject see Jones (’09), Walker 
(10), or Findlay (’1o). 


(To be continued.) 


CONCERNING TWO SWEET-TASTING DRUGS.* 
By Proressor R. Kosert, Rostock, Germany. 


Professor Kobert, in a lengthy paper, discusses the value of the 
general chemical formula (C.H,,,.,O,,) applied by him to saponins as 
a means by which saponin-like substances may be distinguished from 
other plant principles without the aid of biological tests, and gives 
several illustrations to prove the correctness of his statement. 

Research work on this class of drugs along biological lines, he 
says, has thus far, in every instance, verified the chemical identifica- 
tion, inasmuch as all the substances belonging within the range of 
this general formula have proved biologically active when tested. 
At present the whole series from C,,;H,,O0,, to C,,H,,O,. is com- 
plete, some members even being represented by several saponins. 
All in all, about forty different substances belong to this series, some 
of which appear to be anhydrides, while others again seem to be 
hydrates of the general saponin formula. Professor Kobert recog- 
nizes the fact that there are still other saponins belonging to other 
general formule; nevertheless, by far the greater majority thus far 
studied belong within the range of this general formula. Recent 
investigation has added two more plant principles, viz., convallarin 
and eupatorin, to this series. } 

Convallarin with the chemical formula C,,H,.O,,, if written 
C,,H,.O,. + H.O, properly belongs to this series. But, as this 
analysis had been made some sixty years ago, it seemed imperative 
to repeat it in order to avoid error. Accordingly a chemical as well 
as a biological examination was made of the drug. The chemical 
examination verified the correctness of the formula for convallarin, 


* Translated by Sister Bertha Mueller, P.D., German Hospital, Philadel- 
phia. 
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and revealed the fact that both the convallarin of the market and 
that as it exists in the plant have this composition. Convallaria 
majalis contains two principles—an acid and a neutral convallarin, 
Both possess in a high degree the typical saponin action on blood. 

The other principle, eupatorin, with the chemical formula 
C,,H,s0.. + H,O, if simplified and written 2(C,,H;,0,,) + H,O, 
also belongs to this series. Curiously enough, this formula is al- 
ready shared by four other saponins—guaiac bark saponic acid, 
achras saponin, helleborein, and strophanthinic acid, the latter being 
yielded by the seeds of Strophanthus gratus. Consequently it seemed 
highly important to test this new glucoside (eupatorin) biologically in 
order to determine whether it belongs to the saponin group or not. 
Inasmuch as the genus Eupatorium belongs to the very large family 
Compositz, only few plants of which are known to contain saponins, 
the investigation promised to be very interesting indeed. 

Eupatorin is found abundantly in the leaves of Eupatoriwm re- 
baudianum Bertoni, a plant growing wild in the mountainous dis- 
tricts of Paraguay. Further investigation showed that E. canna- 
binum, E. ageratoidis L., and E. purpureum L. all contain saponins. 
Eupatorin is an ash-free, neutral, and well-crystallizable glucoside. 
It is soluble in water and alcohol, froths strongly in water, dialyzes 
in aqueous solutions, and consists of an acid and a neutral saponin. 
The latter has a sweet taste, is soluble in alcohol, and is not precipi- 
tated by lead acetate. 

Dietrich isolated still another and apparently closely allied prin- 
ciple from the drug E. rebaudianum, which he termed rebaudin. 
This principle is even sweeter than eupatorin, being about 180 times 
sweeter than sugar, while eupatorin is about I50 times sweeter. 
Eupatorin and rebaudin, as well as the sapogenins derived from them 
on hydrolysis, possess marked hemolytic action on both animal and 
human blood. This proves that eupatorin as well as rebaudin is a 
true saponin, and the value of this general formula (C.H», sO) 
as a guide has once more been proved. 

Another sweet-tasting drug to which Professor Kobert has given 
attention is glycyrrhiza. This drug contains no less than four 
sweet-tasting principles—cane sugar, grape sugar, mannit, and 
glycyrrhizin, the latter being present in the drug in considerable 
quantity. Inasmuch as glycyrrhizin, like other saponin-containing 
drugs, contains saccharic acid in chemical combination, it seemed 
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logical also to look for saponins in it. According to its chemical 
formula, C,,H,,O,., however, it cannot and does not belong within 
the range of our general formula. Nevertheless, it possesses well- 
defined physical and physiological properties identical with saponins 
—frothing in water, capability of holding insoluble matter in sus- 
pension, power to retard CO, gas from escaping from carbonated 
beverages, etc., facilitating moistening of substances which ordi- 
narily are given to repel water, stimulating of mucous membranes, 
and the dialyzing of its aqueous solution, etc. 

.Since, according to good authority, there is as yet no reliable 
chemical test known by which glycyrrhizin may be distinguished 
from saponins, biological testing, the means by which saponins are 
unmistakably distinguished from other plant principles, had to be re- 
sorted to. By this means glycyrrhizin revealed itself as not being a true 
saponin, since it is absolutely devoid of any hemolytic action on blood. 
Some true saponins are not hemolytically active until properly puri- 
fied. This being known, careful purification of the glycyrrhizin was 
resorted to, but it proved as inactive after purification as before. This 
does not, however, mean that glycyrrhizin does not belong to the 
saponins at large. It no doubt belongs to the lower group, the 
biologically inactive saponins. 

On treatment with silver nitrate, glycyrrhizin yields a prod- 
uct medicinally equal to the silver albuminates. On hydrolysis 
by means of diluted mineral acids it yields, like other saponins, 
a hemolytically active sapogenin. Here the very interesting fact 
was discovered that if taken internally it undergoes the very same 
changes in the intestinal tract of the living organism by virtue of 
the action of the ferments. These findings are of extraordinary sig- 
nificance to the expert chemist who may be called upon to testify 
before the courts in cases of mysterious deaths; for on finding this 
hemolytically active but harmless substance in the intestinal tract 
of persons having taken licorice mixtures in some form or other, 
and having died suddenly from an unknown cause, the chemist might 
be misled and attribute death to it, because its action on blood is the 
same as that of the poisonous saponins. 

Glycyrrhiza bark differs from the wood, in that it contains a 
considerable amount of resins, collectively known as glycyrrhiza 
resins. It is these resins which cause the bark to taste so markedly 
different from the wood. According to Professor Tschirch, they are 
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divided into an ether-soluble and an ether-insoluble resin, the latter 
having a bitter, disagreeable taste. Both resins are soluble in 96 per 
cent. alcohol. 

The following tabulation gives the per cent. of resins in unpeeled 
glycyrrhiza coming from various sources : 


Per cent. of Per cent. of Per cent. of 
Source of Drug ether-soluble ether-insoluble total resins 
resin resin 

6. Alicante (Spanish) ...... 3.37 9.18 12.45 
7. Cordova (Spanish) ...... 2.96 8.97 11.93 
8. Zaragossa (Spanish) .... 2.07 8.78 10.85 
9. Sevilla (Spanish) ....... 2.00 10.75 12.75 
10. Toledo (Spanish) ........ 2.26 10.11 12.37 


These resins are insoluble in water, but on boiling the drug, the 
method resorted to in the making of extract of licorice, they are 
dissolved by virtue of the glycyrrhizin. Hot water rendered alkaline 
also dissolves them. If a solution of these resins be acidified, a 
black precipitate is thrown down, which on being tested biologically 
proves hzemolytically active. 

The ether-soluble resin, after proper purification with acetic 
ether, proved chemically, as well as biologically, identical with 
glycyrrhetinic acid—the substance resulting from the hydrolysis of 
glycyrrhizinic acid. The ether-insoluble resin may be considered an 
alcohol-soluble substance, closely allied to glycyrrhizin. It, like 
glycyrrhizin, is biologically inactive, but on hydrolysis yields a 
hemolytically active sapogenin. 


SuMMARY. 


1. A really hemolytically active saponin does not exist in gly- 
cyrrhiza. The only biologically active substance is a preformed 
prosapogenin, which resides in the bark of the drug. 

2. Glycyrrhiza pharmacologically belongs to the group of 
saponin-containing plants. It is, however, the mildest in the group 
and consequently the least harmful expectorant of all of them. Its 
agreeable, pure sweet taste makes it a valuable corrective for dis- 
agreeable-tasting medicinal substances. Properly-purified  gly- 
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cyrrhizin is exceedingly sweet, a dilution of 1 in 20,000 still having 
a lasting pure sweet taste. This property should make it a valuable 
substitute for saccharin as a sweetening agent. 

3. To the pure food chemist it is of value to know that it is 
practically impossible to distinguish by biological tests the true 
saponins from preparations made from unpeeled glycyrrhiza. There 
is, however, a chemical test; namely, the aglykones of glycyrrhizin 
yield on zinc-dust distillation naphthol derivatives, while those of the 
true saponins appear to be cholesterin derivatives, giving color 
reactions similar to those of the cholesterins. 

4. The fact that the different saponins differ physiologically from 
each other is of significance to authorities and legislatures. The 
position taken by the Austrian Government, that saponins must be 
excluded from all foodstuffs, has become untenable, since saponins 
have been found to exist in spinach, lettuce, caraway, etc. Present 
laws concerning saponins should be so amended as to require that in 
every case the name of the plant which yields the saponin entering 
into the foodstuffs should be printed on the label. 

Since our knowledge concerning the individual saponins is stead- 
ily growing, it is possible that before long all non-poisonous saponins 
will definitely be separated from the poisonous saponins. 


QUARTERLY REVIEW ON THE ADVANCES IN MATERIA 
MEDICA AND PHARMACY. 


By Joun K. Tuvum, Pu. G., Pharmacist at the German Hospital, 
Philadelphia, Pa. 


The chemical industry in this country continues to be in a some- 
what chaotic state. Immediately after the beginning of the war 
there was a veritable panic, with everybody “up in the air” and 
everything up in price. This was subsequently followed for a while 
—a very short while—by a period of comparative quietness and as- 
surances that everything would work out all right. But at the pres- 
ent time the chemical market is causing everybody to wonder what 
will happen next. Some chemicals are unobtainable, of some there 
is a great shortage, and nearly all are soaring in price. 

When one considers the fact that nearly all plant life contains 
potash in some form it is hard to realize that there should be a 
shortage of potassium salts in this country. 


| 

| 

| 

| 


560  <Advances in Materia Medica and Pharmacy. Pharm. 


It hardly seems likely that a country of the resources like ours 
will continue to remain dependent on other countries for such a 
necessity of life, for such indeed is potash! This country possesses 
resources that are bound to be developed. Witness how the depen- 
dence on Russia for a tasteless, odorless, and colorless liquid 
petrolatum was overcome under the stimulus of necessity. 

Government experts are quite insistent that the seaweed along 
the Pacific coast will prove to be a very prolific source of potash. It 
is also quite possible that a practical and workable process for obtain- 
ing potash from feldspar will be developed. This should prove an 
illimitable source of supply, as feldspar is abundant in this country. 

E. Meyer, in 1857, recommended a process which was essentially 
the ignition of 10 parts of feldspar (aluminum and potassium sili- 
cate) with 14 to 18 parts of lime, boiling the mass with water under 
pressure and evaporating the solution, at the same time conducting 
the products of combustion over the liquid in order to convert the 
caustic potassa into carbonate and to precipitate the alumina which 
was in solution. It is quite within the bounds of possibility that 
some modification of this process would result in a product that 
would be commercially profitable. 

The lack of phenol in this country and the scarcity of those © 
synthetics of which it is a source are also matters of grave impor- 
tance. The matter of dyestuffs has also been a subject of much 
discussion in both the scientific and lay journals, to say nothing of 
the daily papers. Judging from the tone of what has been said at 
meetings held in various sections of the country, and what has been 
printed in the press, the consensus of opinion seems to be that gov- 
ernmental codperation will be necessary if the coal-tar industry, with 
its many side lines, is to be put on a firm business basis. 

When the Sixty-fourth Congress meets on Monday, December 6, 
it will have many important subjects to consider, not the least among 
them being national legislation which will protect in every honor- 
able way the manufacturing and business interests of the country, 
and at the same time protect and promote the welfare of the country 
as a whole. 

It may be of interest to pharmacists to know that not only are 
some of the better class of newspapers showing a growing disinclina- 
tion to advertise patent medicines, but they are also beginning to 
discuss the proprietary evil. The New York Sun reported an 
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address delivered by Professor Francis Carter Wood before the 
Alumni of the College of Physicians and Surgeons, and in its editorial 
columns commented quite freely thereon. The gist of the Sun’s 
editorial is a warning to the public to shun the proprietary-prescribing 
physician. 

It impresses in unmistakable language the possibilities of harm 
to the patient in the acceptance of prescriptions from medical men 
who are too indolent or unscientific to think out and write their own 
prescriptions; who know nothing of the composition of what they 
prescribe except what the proprietor chooses to tell them, and who 
certainly have not the time nor the knowledge to find out if the 
manufacturer is telling the truth. It goes on to say that we “ trust 
the doctor because we know him, and that this trust is misplaced if 
he prescribes a drug the composition of which he does not know.” 

That the newspapers could be of considerable influence in correct- 
ing this evil goes without saying, but their interest must become more 
general. (Editorial, New York Sun, October 7, 1915, through 
Journ, A. M. A.) 

Tue Assay oF BALSAM oF PERU.—The authors of this paper 
state that for the assay of this balsam a number of tests have been 
proposed and are to be found in the various pharmacopeceias and 
similar publications; that those depending on color reactions are 
usually unreliable and of limited value. Much stress is laid on the 
acid value, saponification value, cinnamein content and _ its 
saponification value; that the determination of these constants is 
generally required by the best of authorities, and yet it is obvious, 
they add, that such values are far from being absolutely character- 
istic; that they are insufficient to demonstrate the purity or authen- 
ticity of a sample is a fact unpleasantly brought to their attention by 
the appearance, in recent years, of imitation or “ synthetic ” balsams 
almost indistinguishable from the natural product. 

In a thorough examination of balsam of Peru made by Thoms 
there was isolated, among other things, a new alcohol, peruviol. 
This compound, a light liquid with a characteristic odor, was subse- 
quently found to be identical with nerolidol, the sesquiterpene alcohol 
isolated by Hesse and Zeitschel from the high-boiling fractions of oil 
of orange flowers. 

The authors believe that peruviol, with its high iodine value and 
dextro-rotation, is the most characteristic constituent of the balsam, 
and they advise the following simple method for isolating it : 
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Peruviol Test—Twenty grammes of balsam are saponified by 
heating one hour on a water-bath, with frequent shaking, in a litre 
flask, with 20 grammes of 25 per cent. potassium hydroxide. Steam 
is then passed through the mixture, and the distillate collected in 100 
or 150 Cc. flasks with narrow, graduated necks. From natural 
balsams there is obtained in this manner, in 300 Cc. total distillate, 
from 0.7 to 0.9 Cc. of light oil. Imitation balsam gives only traces 
of heavy oil. (By Francis D. Dodge and Alfred E. Sherndal, Jour- 
nal A. Ph. A., October, 1915, p. 1222.) 

Quizzes, Tests AND EXAMINATIONS.—Repeated arguments 
against final examinations as a means of judging the ability of a 
student have failed to convince the writer of this paper that the time 
is ripe for their abolishment. They are the best incentive a student 
has to stimulate his interest and make him strive to do his best. But 
that best should not be postponed until just a few weeks before final 
examination. There should be consistent daily application on the 
part of the student. “There is no short road to success.’’ There 
never was and never will be! The author’s experience in teaching 
has convinced him that the most practical method of making students 
study all during their college course is to put quiz work on the basis 
of frequent written tests. (By H. V. Arny, Journal A. Ph. A., Oc- 
tober, 1915, p. 1233.) 

CAMPHOR O1L IN OIL oF TURPENTINE.—To detect light cam- 
phor oil in oil of turpentine and to distinguish it from pine oil it is 
suggested to test for safrol, which is a constituent of camphor oil: 
100 mils of sample are distilled, and the last 5 mils of distillate are 
treated with an equal volume of strong H.SO,, added drop by drop, 
and cooling after each addition. The liquid is then added to 20 
mils of water and extracted with 10 mils of amyl alcohol. On treat- 
ing the alcoholic layer with 5 mils of solution of potassium carbonate 
(20 per cent.), a green or bluish coloration, changing to red on the 
addition of sulphuric acid, is produced if safrol be present. (Ann. 
Chim. Appl., 1915, 3, p. 372.) 

JAPANESE Carsotic Acip.—It appears, from the following news 
item, that the interesting people of Japan are getting busy to manu- 
facture the necessaries from coal tar: ‘‘ The experimental produc- 
tion by the Tokyo Gas Company of benzol, naphthalene, carbolic acid, 
and even aniline from coal tar has been attended with results that 
inspire confidence.” This company expects to be able to put out, 
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and no doubt is putting out by this time, nearly 15,000 pounds of 
phenol per month. It has erected a large factory on the outskirts 
of Tokyo for this purpose. It is hoped by those interested in this 
venture that they will soon be able to increase the output of phenol to 
190 short tons. How long must we in this country wait until the 
conditions for the manufacture of phenol are changed for the better ? 

SELECTIVE STAIN FoR Potato STaRcH.—It is stated that meta- 
chrom red G (Agfa) affords a selective stain for the isolation of 
potato starch grains in bread or mixed with other starches. Thirty 
per cent. alcohol is saturated with the dye at boiling-point, and the 
solution cooled, filtered, and diluted with 25 per cent. of water. 
A small quantity of the substance to be examined is suspended in a 
drop of water on a slide, dried, and then moistened with a drop of 
the stain. The slide is quickly washed with water and again dried. 
Potato starch and cell tissue are stained an intense golden-yellow, 
but cereal starches remain unaffected. The sample must be perfectly 
neutral in reaction to render the test successful. (The Druggists’ 
Circular, October, 1915, p. 665.) 

Dicosip.—There has been placed on the market a preparation 
termed Digosid. The claims made for it are that it contains the 
active principles of digitalis, digitoxin, and digitalin, and is free from 
saponins and other by-products that cause disagreeable after-effects. 
It is a white, amorphous powder, easily soluble in chloroform, methyl 
alcohol, ethyl alcohol, and benzene, but difficultly soluble in ether, 
water, and petroleum-ether. (The Druggists’ Circular, October, 
1915, p. 665.) 

ApALIN.—A. Nieuwenhuijse reports a case of what appeared to 
be veronal poisoning, but on finding an empty box near patient it 
was shown to be adalin. Another illustration of the readiness of 
short, catchy coined names to lead the public on to self-medication 
with dangerous hypnotics. (Journal of A. M. A., October 30, 1915, 
P- 1594.) 

Iop1nE.—lodine in the form of the tincture is recommended as 
a substitute for potassium iodide in diseases like syphilis, rheumatism, 
gout, and obesity. Another reason why wood alcohol should not be 
used in making this preparation. (Journal A. M. A., October 30, 
1915, p. 1594.) 

CAMPHoR.—It is reported that a second years’ crop of camphor 
has been obtained from the only productive camphor plantation in 
the United States, that at Satsuma, Florida. The yield is said to be 
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satisfactory. It is said that smaller plantations in various parts of 
Florida will soon begin to show results. This is the result of a 
campaign begun twelve years ago by the government. As more and 
more land is to be used for the cultivation of the camphor laurel in 
this section of the country, it is probable that in ten years this coun- 
try will be independent of foreign camphor producers. (Journal 
A. M. A., October 30, 1915, p. 1555.) 

BETANAPHTHYL SALICYLATE.—Betanaphtholis Salicylas—Betan, 
—tThe salicylic acid ester of betanaphthol. This drug has been 
accepted for inclusion in “ New and Non-official Remedies ” by the 
Council on Pharmacy and Chemistry of the American Medical Asso- 
ciation. It is claimed that betanaphthyl salicylate undergoes no 
change in the stomach, but is decomposed when it reaches the intes- 
tines by the pancreatic juice and intestinal secretions. It is also 
believed to be of use as an antiseptic in the bladder. It also has the 
antirheumatic properties of salicylic acid. The dose is from 0.30 
too0.50 Gm. It is also found on the market as a proprjetary prepara- 
tion under the name “ Betol.’”’ It is obtained by heating betanaph- 
thyl-sodium and sodium salicylate with phosphorus oxychloride at 
from 120° to 130° C. 

It is a white, shining, crystalline powder, colorless and tasteless, 
melting at 93.2° C. It is insoluble in cold or hot water or glycerin, 
difficultly soluble in cold alcohol or turpentine, easily soluble in boiling 
alcohol, in ether, in benzene, and in warm linseed oil. It should not 
give a violet color with ferric chloride test-solution. (Journal of 
A. M. A., October 30, 1915, p. 1553.) 

A DELIcaATE REACTION FOR APOMORPHINE.—One part of apo- 
morphine in 500,000 can be detected with the following test: To 5 
mils of the solution of apomorphine 5 drops of a saturated solution of 
HgCl, are added, and then 5 drops of a Io per cent. solution of 
sodium acetate. The mixture is boiled for a few minutes. On 
cooling, 1 to 2 mils of amyl alcohol are added, which on shaking is 
colored blue if apomorphine be present. (Ann. Chim. Anal., 1915, 
3, p. 61.) 

FoRMALDEHYDE FUMIGATION.—A two-ounce saturated solution 
of alum mixed with eight ounces of solution of formaldehyde and 
the mixture poured over one pound of slaked lime is an efficient 
and economical method of room disinfection. This amount is suf- 
ficient to fumigate 1000 cubic feet of room space. (Meyer Bros. 


Druggist, August, 1915, p. 245.) 
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MAGNESIUM GLYCEROPHOSPHATE IN TETANUS.—Magnesium 
glycerophosphate is said to be very efficient in the treatment of 
tetanus; in fact, far superior to the sulphate. It acts immediately, 
and the severest spasms rapidly subside under it, while in the moder- 
ately severe cases 10 mils of a 25 per cent. solution every three or 
four hours keep the convulsions under control and the patient free 
from nearly all pain. Six or eight injections of the solution have 
been given for days at a time without the least harm to the patient. 
The pulse does not alter under this dose, and tests on animals have 
shown that the glycerophosphate causes only a slight drop in the 
blood-pressure, as against a considerable drop under magnesium 
sulphate. (Berlin. klin. Wochen., June 28, 1915.) 

O1t or TURPENTINE AS A Ha:MostaTic.—A severe case of bleed- 
ing after an operation on the elbow resisted all treatment until the 
wound was packed with gauze soaked in turpentine. The hemor- 
rhage, which had previously been severe and long continued, at once 
ceased. The successful use of this oil has been proved on many 
other occasions. It is chiefly valuable in secondary hemorrhage. The 
oil is also antiseptic. Doubt is expressed as to the value of the oil 
as a hemostatic when taken in the mouth. (Lancet, July 31, 1915, 
p. 226.) 

GOVERNMENT SUBSIDIES FOR CHEMICAL MANUFACTURERS.—The 
Japanese Government has taken action with regard to the encour- 
agement of the manufacture of.coal-tar colors and synthetic chem- 
ical products used in medicine which is similar in some respects to 
the British Government scheme for establishing this industry on a 
large and permanent basis in Great Britain. A bill has been passed 
by the Japanese Parliament which provides for the granting of 
subsidies to companies engaged in the manufacture of dyestuffs and 
chemicals in Japan, provided that more than half of the capital in any 
such company is subscribed by Japanese subjects. The subsidies will 
be for a period of ten years, and the amount will be sufficient to 
enable the payment of a dividend of 8 per cent, per annum on their 
paid-up capital. (The Pharmaceutical Journal and Pharmacist, 
September 18, 1915.) 

STRENGTH OF Picric Acip AS AN ANTISEPTIC.—Picric acid has 
been used very successfully for the sterilization of the skin before 
operation in strengths of 2 or 3 per cent. in alcohol. Investigation 
has shown that the Rideal-Walker carbolic acid coefficient of picric 
acid is exactly 6; a 0.165 per cent. solution of picric acid has the 
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same bactericidal powers towards 24 hours’ broth culture of typhoid 
bacteria as has the standard 1 per cent. solution of carbolic acid, 
(Lancet, September 11, 1915, p. 604.) 

THE CouNCIL ON PHARMACY AND CHEMIsTRY of the A. M, A. 
has accepted histamine hydrochloride, the hydrochloride of the base 
beta-iminazolylethylamine (histamine). Histamine is closely related 
to histidine, from which it differs in that one molecule of carbon 
dioxide has been eliminated. Histamine hydrochloride has a power- 
ful contractile action on certain muscular fibres and a strong vaso- 
constrictor action. The available evidence does not warrant a 
recommendation for its therapeutic use, but it is a valuable reagent 
for the standardization of pituitary and similar preparations. (Jour, 
of A. M. A., October, 1915, p. 1367.) 

MERCURIALIZED SERUM has also been accepted by the same body. 
It is a solution of mercuric chloride in normal horse serum, diluted 
with physiologic sodium chloride solution. It is claimed to be of 
value in the treatment of syphilis, particularly of the cerebrospinal 
type. It may be given intravenously or intraspinally. (Jour. of 
A. M. A., October, 1915, p. 1185.) 

GALYL.—A _ substitute for salvarsan and neosalvarsan. It is 
claimed that this drug is a definite chemical composed of two mole- 
cules of arsenobenzol linked doubly with two phosphoric groups. It 
is a yellow powder, insoluble in water, and has an arsenic content of 
35 per cent.; also contains phosphorus to the extent of 7 per cent. 
It dissolves readily in water in the presence of sodium carbonate; in 
fact, the drug is marketed with the required proportions of sodium 
carbonate present. It is best given intravenously. Given intra- 
muscularly, it causes pain, and, like salvarsan, may lead to necrosis. 
(Lancet, through New York Medical Journal, October, 1915, p. 822.) 

A New DisitnFrectant.—A. F. Stevenson, of the U. S. Public 
Health Service, in a report issued October 8, 1915, makes mention of 
a disinfecting fluid made by the saponification of pine oil and rosin, 
using NaOH as the alkali. The result is a dark reddish-brown 
liquid, clear, thick, and of an oily consistency. When added to 
water it makes a milky emulsion. It has a phenol coefficiency of 
between 4 and 6. Unlike the cresol preparations of a similar nature, 
it has a rather pleasant odor. (New York Medical Journal, October, 
1915, p. 862.) 

DETECTION OF ARACHIS OIL IN OLIVE O1n.—Arachis oil, more 
generally known as peanut or ground-nut oil, is quite frequently used 
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to sophisticate olive oil. The following method for its detection is 
suggested: One mil of the suspected oil is heated with 5 mils of an 
8 per cent. alcoholic caustic potash solution for 4 minutes in a flask 
provided with a condensing tube. After cooling to 25°, 1.5 mils of 
a mixture of one volume of glacial acetic acid and two volumes of 
water are added, followed by 50 mils of 70 per cent. alcohol. If the 
solution is turbid, it is carefully heated until perfectly limpid, is then 
cooled gradually, and the temperature at which it becomes turbid is 
noted. Pure olive oil becomes turbid at 13.5°; that containing 5 
per cent. arachis oil becomes turbid at 16.9°; that containing 10 per 
cent. becomes turbid at 19.8°, and soon. The higher the percentage 
of arachis oil present, the higher the temperature at which the sus- 
pected oil becomes turbid. (The Druggists’ Circular, October, 1915, 
p. 665.) 

Some AsH DETERMINATIONS ON DiIGITALIs.—Some commercial 
digitalis, as well as some digitalis grown under their own super- 
vision, was examined for ash residue. The results obtained seem 
to justify the writers in making the statement that a pharmacopeceial 
requirement of Io per cent. ash would exclude some specimens that 
would be authentic and of good quality. (By E. L. Newcomb and 
M. H. Haynes, The Druggists’ Circular, November, 1915, p. 739.) 


PROGRESS IN APPLIED SCIENCE. 


New MetHop oF MAKING SULPHURIC ACID. 


A new method of manufacturing sulphuric acid, for which advan- 
tages are claimed, is suggested in United States Department of 
Agriculture Bulletin No. 283, “ The Production of Sulphuric Acid 
and a Proposed New Method of Manufacture.” The essential dif- 
ference of the method is that the gases employed are drawn down- 
ward through a spiral flue in place of being drawn through lead 
chambers or intermediate towers. It is asserted that the resistance 
of gases to the downward pull and the constant change in their 
course through the spiral tend to mix them very intimately. The 
fact that the gases constantly impinge on the walls of the spiral 
flue, which can be cooled either by air or water, makes it practicable 
to maintain the gases at a temperature most favorable for the effi- 
cient yield of sulphuric acid. , 

In laboratory tests in which the spiral was utilized, practically all 
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December, 1915, 


the sulphur dioxide was oxidized to sulphuric acid, only traces being 
lost through escape or in the system. The lead spiral, the author points 
out, however, is not intended to replace the Glover tower, nor to do 
away with the Gay-Lussac tower. 

It is believed that, while the ‘lead spiral will take considerable 
lead, the great reduction it will effect in the chamber space will make 
it possible to construct a plant with considerably less lead than is 
required in the ordinary chamber system. 

The new type of plant requires no other device to accelerate the 
reactions, occupies much less ground space, and would not need 
as large buildings, and therefore should decrease the initial cost of 
construction. The method, however, has been tried only on a labora- 


tory scale, and the bulletin refuses to predict just how efficient the’ 


commercial plant would be, but states that all indications are that 
this method offers promise of being economically successful. 


ARSENATE OF ‘CALCIUM A PROMISING NEw INSECTICIDE. 


As a result of extensive tests during 1912, 1913, and 1914 with 
different insecticides, the entomologists of the United States Depart- 
ment of Agriculture have found that calcium arsenate, a new insecti- 
side, gives very promising results in the control of certain insects 
that do damage by chewing on fruit trees. Among the chewing 
insects against which the arsenate of calcium proved effective, in 
laboratory and field tests conducted at Benton Harbor, Mich., are 
the codling moth, the fall webworm, the tent caterpillar, and the 
tussock moth. The details of the various experiments are published 
in Department Bulletin No. 278, “ Miscellaneous Insecticide In- 
vestigations.” 

In these tests the effects of arsenate of calcium, both alone and 
combined with lime-sulphur solution, were tested in comparison with 
arsenate of lead alone and in combination with lime-sulphur. The 
arsenate of calcium, as was the arsenate of lead, was used at the 
rate of 2 pounds to each 50 gallons of water. In all the experiments 
the arsenate of calcium gave very satisfactory results in killing the 
larve without burning the foliage. In a number of cases its killing 
action was somewhat slower than, but compared favorably with, the 
arsenate of lead. Since it can be produced more cheaply than the 
lead arsenate, it would appear to have distinct value, although it 
has not been sufficiently tested to permit recommending it unre- 
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servedly for general use. Where arsenate of calcium was combined 
with lime-sulphur it was, as a rule, even more effective as a poisoning 
agent than when used alone, and did not lessen the value of the latter 
as a fungicide. When these compounds are combined, the amount 
of foliage consumed by the larve is less than where the arsenate 
of calcium is used alone. In tests in 1914 a commercial arsenate of 
calcium (paste), arsenic oxide 18.82 per cent., with lime-sulphur 
solution, gave very excellent control of the codling moth in com- 
parison with arsenate of lead and with unsprayed plats. Where 
arsenate of calcium was used, 98.79 per cent. of the apples were 
sound; arsenate of lead showed 99.44 per cent. of sound apples; 
while in the unsprayed test plats only 58.71 per cent. of the apples 
were free from damage. ; 

The following will be found to be a convenient way of making 
home-made arsenate of calcium: 


Sodium arsenate, fused (dry powdered) As.Os..... 100 pounds 


Place the stone lime in a wooden container and add a small 
amount of water, just enough to start slaking. When slaking is 
well under way, pour in the sodium arsenate, which should first 
have been dissolved in hot water. Keep stirring until the lime has 
thoroughly slaked. Sufficient water should be added from time io 
time to prevent burning. 

The resulting arsenate of calcium should contain about 18 per 
cent. of arsenic oxide. In making this compound it will, of course, 
be necessary to know approximately the calcium oxide and arsenic 
oxide content of the materials employed and to vary the formula 
accordingly. The by-product is largely sodium hydroxide, which 
should be decanted if the insecticide is to be used on tender foliage. 


EFFECTS OF SELECTION ON ALKALOIDS IN BELLADONNA. 


Under the title “Some Effects on the Production of Alkaloids 
in Belladonna,’ the United States Department of Agriculture, in 
Bulletin 306, gives the results of a series of tests on controlling 
pollination of first- and second-generation plants, with especial at- 
tention to cross-pollination and close-pollination. Following are the 
conclusions reached in the bulletin: 

It having been established in the previous investigation that a 
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wide range of variation exists in the alkaloidal content of belladonna 
plants, the present investigation was undertaken to determine whether 
the characteristic of alkaloid production is transmissible to the 
progeny through seed, and whether the character is changed by 
vegetative propagation. The results thus far show that the first- 
generation plants secured from seed of cross-pollinated selected in- 
dividuals ‘display the characteristic of the maternal parent with 
regard to alkaloid productivity. This condition is generally true at 
all stages of growth during a season, and also for at least two succes- 
sive seasons. Close-pollination of the parent plant has shown only 
a moderate influence on the transmission of this characteristic. 

Second-generation plants from cross-pollination have been grown 
at Arlington, Va., Madison, Wis., and Timmonsville, S. C., and at all 
three stations they have displayed the relative alkaloid-producing 
tendencies evident in the original parent plant and the generation 
preceding. 

While the plants at the different localities showed a parallel 
relationship toward each other, there was considerable difference in 
the general quantity of alkaloids produced. Thus, in the case of 
Madison and Arlington, where two pickings were made at fairly 
corresponding stages of growth, it was found that the Madison plants 
yielded more alkaloids than those at Arlington. At Timmonsville 
the yield was still greater than at Madison, but here only one pick- 
ing was made, and it is hardly possible to make a true comparison. 
Nothing definite developed to indicate that a relationship exists 
between the amount of precipitation and sunshine and the percentage 
of alkaloids produced. 

Plants were grown from cuttings, and at two stages of their 
growth these plants showed a marked tendency to display the same 
characteristic regarding alkaloid production as the plants from which 
they were propagated and the original parents of those plants. 


BOOK REVIEWS. 


SCIENTIFIC AND APPLIED PHARMACOGNOosyY. Intended for the use 
of students in pharmacy, as a hand-book for pharmacists and as a 
reference book for food and drug analysts and pharmacologists. 
By Henry Kraemer, Ph.B. (in Chemistry), Ph.M. (in Pharmacy), 
Ph.D. (in Botany) ; Professor of Botany and Pharmacognosy, and 
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Director of the Microscopical Laboratory, in the Philadelphia Col- 
lege of Pharmacy ; Member of the Executive Committee of Revision 
of the Pharmacopeoeia of the United States of America; Correspond- 
ing member of the Société de Pharmacie de Paris, etc. Illustrated 
with over 300 plates, comprising about 1000 figures. Published by 
the author, 145 North Tenth Street, Philadelphia. 

Drug analysts and others interested in the collection and com- 
mercial distribution of the vegetable drugs have long felt the need 
of an authoritative work on Pharmacognosy, particularly one which 
would embrace the largely-used non-official drugs. Many of the 
latter are in as great, or greater, demand than some of those recog- 
nized by the Pharmacopceia. The necessity for such a work as the 
book in hand will be apparent to all concerned. 

In recent years greatly-increased interest in Pharmacognosy has 
been shown. The drug collector now finds it advisable to obtain the 
opinion of the trained pharmacognocist before collecting on an ex- 
tensive scale. Similarly the drug merchant and the manufacturing 
pharmacist find it necessary to secure the opinion of the pharma- 
cognocist before making purchases, and to see that incoming material 
is right. 

It is essential that the student of Pharmacognosy should possess 
a working knowledge of chemistry and of botany, especially inner 
morphology. The latter subject is covered in an admirable manner 
in ““ Applied and Economic Botany,” a companion book to the pres- 
ent one and a book with which the student should first familiarize 
himself. 

It is obviously impossible, in the space that may be devoted to a 
review of this kind, to more than outline in a very general way a few 
of the many excellent features of the book before us. 

This book of some 850 pages and 4000 titles embraces nearly all 
of the largely-used drugs and many of the rarer ones. The-medi- 
cinal plants are grouped according to the Natural System of Classifi- 
cation of Engler and Prantl. The nomenclature adopted has been 
largely based on Engler and Prantl and the Index Kewensis, or, in 
the case of plants growing in the United States, on Gray’s New 
Manual of Botany as revised by Robinson and Fernald. 

The author divides the plants yielding medicinal products into 
three great groups, each of which is divided into two important sub- 
groups, as follows: Thallophytes, embracing Alge and Fungi; 
Archegoniates, embracing Bryophytes and Pteridophytes ; and Sper- 
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mophytes, embracing Gymnosperms and Angiosperms. The Angio- , 


sperms yield by far the greater portion of the vegetable drugs, and 
about seven-eighths of the book is taken up in consideration of the 
drugs of this group. 

Special mention should be made of the number and excellence of 
the plates with which the book is illustrated. While the greater por- 
tion of the plates are reproductions of original photographs and 
drawings made by the author, in some instances the works of other 
authors have been drawn upon, credit being given to each author 
in connection with the reproduction. The selection of the borrowed 
illustrations has for the most part been a happy one, but in one in- 
stance a drawing by Hasse, representing a cross-section of Helonias 
rhizome, omits the most characteristic feature of the drug. Instances 
of this kind, however, are rare, the illustrations with their accom- 
panying legends forming a most useful portion of the book, par- 
ticularly to the student. In some cases the illustrations supple- 
ment the description given in the text, and the student is advised to 
consult them freely. . 

The individual drugs are treated in a most exhaustive and 
thorough manner, usually after the following outline: The Latin 
and English names, the habitat of the plant, the part used, the time 
of collection and method of preparation for market, a macroscopic 
description of the drug, the histology of the inner structure and the 
powder, the constituents, the allied products and adulterants, and, 
finally, literature citations. 

A very useful feature of the book is the key for the study and 
identification of powders, in which they are first divided into groups 
according to color, sub-groups being formed by making use of the 
most important histological feature common to a portion of the 
larger group. A characteristic histological feature indicates the 
identity of the powder. By referring to the index the full de- 
scription given in the text may be consulted. 

A special feature of the book is the application of the crystal- 
lographic method of examination to certain drugs having con- 
stituents which may be obtained in crystalline form. In this method 
the angles and elasticity axes of crystals are determined by means 
of the petrographical microscope. The subject is in a rather rudi- 
mentary stage at present, but appears to offer an unlimited field for 
scientific investigation. 

Mention should also be made of the unusually interesting and in- 
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structive chapters devoted to applied bacteriology, the poisonous 
fungi, and the animal drugs. 

This comprehensive work; from the pen of America’s foremost 
teacher of pharmacognosy and authority on histology, is the result of 
years of patient scientific investigation, and no doubt will receive the 
recognition it deserves. 

JoHN Moser, JR. 


Winpow Dispiays ror Druccists. Comprising for the most 
part engravings and descriptions of over a hundred attractive dis- 
plays which have been designed and used with success by drug- 
gists throughout the country, together with some useful suggestions 
on the subject of window dressing in general. Third edition, con- 
taining 32 new displays. Edited by Harry B. Mason, editor of the 
Bulletin of Pharmacy. Published by E. G. Swift, Detroit, Mich. 

This neat, well-printed, and well-illustrated little volume of I90 
pages is well worth the serious study of the retail pharmacist who 
wishes to learn how to make the most of his store and window space. 
People are very apt to judge the ability of a pharmacist to put up 
prescriptions and otherwise dispense medicines not only by his per- 
sonal appearance, but also by the appearance of his place of busi- 
ness. Ability and merit are absolutely necessary if one wishes for 
success in one’s business, but it is very materially helped along by a 
proper regard for the principles that govern the art of advertising. 
We know of no better way for a retail pharmacist to advertise than 
to take advantage of his room and window space to impress on his 
neighbors that he is a live one: a clean store and well-arranged 
windows to show his customers, and neatness and cleanliness to 
show those physicians who may come behind his prescription case. 

This book can be purchased for the small sum of one dollar, and 


is worth every cent of it. ' 
J. K. THum. 


BACTERIOLOGICAL METHOops IN Foop AND DruG LABORATORIES, 
WITH AN INTRODUCTION TO MICRO-ANALYTICAL METHOops. By 
Albert Schneider, M.D., Ph.D. (Columbia University), Professor 
of Pharmacognosy and Bacteriology in the College of Pharmacy of 
the University of California, San Francisco. P. Blakiston’s Son & 
Co., 1012 Walnut Street, Philadelphia, Pa. Price, $2.50 net. 

Dr. Schneider is always interesting. He has written books deal- 
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ing with the general principles of microscopy, lichenology, powdered 
drugs, pharmaceutical bacteriology, and cultivation of medicinal 
plants. This new book strikes in a new field and will be much ap- 
preciated by his colleagues. It is primarily intended as a guide to 
students who are interested in the bacteriological examination of 
foods and drugs. Because of the close relationship between the 
work of the bacteriologist and micro-analyst, it is desirable that 
wherever possible these two laboratory branches be combined in the 
most effectual codperative manner. The volume in hand is divided 
into two parts, the one giving an outline of micro-analytical methods 
in food and drug laboratories, and the second giving the bacteriologi- 
cal methods employed. The following subjects are considered: 
Grouping of Substances to be Examined in Food and Drug Labora- 
tories ; The Work of the Micro-analyst in Relationship to that of the 
Chemist and Bacteriologist ; Equipment for Micro-analytical Work; 
Organoleptic Testing ; Methods Useful in the Examination of Vege- 
table Drugs, Spices, etc.; Methods Useful in the Examination of 
Vegetable Products; Micro-chemical Color Reaction Tests; Mak- 
ing Analytical Reports; The More Important Histological Elements 
of Plants; Direct Bacteriological Examinations; Numerical Limits 
of Microdérganisms in Foods and Drugs; Quantitative Estimations 
by the Cultural Methods; Preparation of Standard Culture Media; 
General Suggestions; Preparation of Required Standard Culture 
Media; Technic for Making Quantitative and Qualitative Estima- 
tions by the Plating Methods; Practical Application of the Quanti- 
tative Estimations by the Plating Methods; Qualitative Determina- 
tions ; Evidence of Sewage Contamination ; Possible Contamination 
of Foods with the Typhoid Bacillus; Possible Contamination of 
Food Substances with the Cholera Bacillus; Biological Water 
Analysis; Bacteriological Examination of Mineral Waters; The 
Microscopical and Bacteriological Examination of Milk; The Bac- 
teriological Examination of Shellfish ; The Bacteriological and Toxi- 
cological Examination of Meats and Meat Products; The Bacterio- 
logical Examination of Eggs and Egg Products; The Bacteriological 
Examination of Pharmaceutical Preparations; The Microscopical 
and Bacteriological Examination of Syrups; The Microscopical and 
Bacteriological Examination of Fermented Foods and Beverages; 
Standardization of Disinfectants; Determining the Purity and 
Quality of Sera, Bacterins, and Related Products ; Special Biological 
and Toxicological Tests. © 
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We have a large and fully equipped printing plant and a varied 
assortment of labels, wrappers, cartons. We can furnish quality, 
style, prompt delivery and prices. Ask for quotations, specifying 
quantities. 


HENRY K.WAMPOLE & COMPANY 


Incorporated 
Manufacturing Pharmacists PHILADELPHIA, U. S. A. 


00080089 W. A N TED 
Fine Pharmaceuticals © 
The following are Burroughs Wellcome & Ce The following numbers 


‘TABLOID’ “VAPOROLE’ (of American Journal of 
*SOLOID’ *ELIXOID’ Pharmacy: 


(Trade Mark) 


9 
‘KEPLER VALULE SEPTEMBER, 1827 
HAZELINE’ VALOID’ ApriL, Juty, Octo- 
‘ENULE’ ‘WELLCOME’ BER, 1831 

(Trade Mark) (Trade Mark) 

BURROUGHS WELLCOME & Co. 
LONDON (ENG.) ApRIL, 1833 
16/20, Bast Forty Street (Wr, Sth Avena) ApriL, 1846 


Montreal: 101-109, Co e Building 
Full stocks of these Products are held at the Firm's 
Houses and at the following Depote 
Boston, Mass.—Eastern Drug Co.; Puna- | A liberal price will be paid. 
DELPHIA, Pa.—Smith, Kline French Co.; 
Cuicaco, I11.—E. H. Buehler; Prrrssure, 

Pa.—W. J. Gilmore Drug 

Depots in chief cities in U.S.A. and Canada Address 


| American Journal of Pharmacy 
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Powers-Weightman-Rosengarten Co. 


P-W-R 


ALKALOID 
SULPHATE 
PHOSPHATE 


Of U. S. P. Standard as to 
Purity and Solubility, and 
in all respects indicated for 


Efficient 
Prescription Work 
and 
Precise Pharmaceuticals 


CHEMICALS 


Medicinal Photographic Technical 


Specify “‘P-W-R Original Packages” 


| | 
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217 PER CENT PROFIT 


3 doz. A-Corn Salve retails for 15 
cts. per box, or : - $5.40 


2 doz. A-Corn Salve costs you $1.70 
1 doz. A-Corn Salve costs you 0.00 1.70 


Profit . . $3.70 


THE DOZEN BONUS IS PACKED IN WITH THE 2 DOZEN REGULAR GOODS. 
YOU CAN ORDER OF YOUR REGULAR JOBBER. 


GIANT CHEMICAL COMPANY .- Philadelphia, Pa. 


SMITH, KLINE & FRENCH CO.. Sole Distributors 


A. H. WIRZ, INc. 


CHESTER, PA. 
MANUFACTURERS OF 


Bottle Stoppers Pill Machines 
Collapsible Tubes Pill Compressors 
Suppository Moulds 


Our new plant is fire-proof throughout and is equipped in 
the most up-to-date manner. Our work is of the highest 
grade and our deliveries are prompt. 

Our whole attention is given to the manufacture of Collap- 
sible Tubes of all kinds, Sprinkler Tops, Metal Syringes and 
Metal Specialties. 

A. H. WIRZ, Inc. 


A. H. WIRZ, Pres. 


i 
i 
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DISPENSING 
PHARMACISTS 


are men quick to recognize the real merits of the products 
they handle. They will, therefore, appreciate the excellent 
quality of the “M.C.W.” POTASSIUM IODIDE. It 
meets the strictest requirements of the U.S. Pharmacopeeia, 
and is supplied in both Crystals and Granular form. Also 


“M.C.W.” SODIUM IODIDE, IODOFORM, THYMOL 
IODIDE, RESUBLIMED IODINE, etc. All carefully 
prepared, of the highest purity. 


SPECIFY M.C.W. ORIGINAL PACKAGES 
Mallinckrodt Chemical Works 


St. Louis New York 


No ale ale ale ale alo alo alo 


1837 ROBERT SHOEMAKER & CO. 1915 


MANUFACTURERS OF STRICTLY PURE 


POWDERED DRUGS AND SPICES 


The best crude goods only are used, and each article pet in our own mills with 
the most scrupulous care. Crushed, ground, and finely powdered drugs to meet the require- 
ments of the educated, conscientious pharmacist. 


LUCCA 
CREAM OLIVE OIL 


Having, for the past forty years, been importing our olive oil, we 
have had opportunities, by correspondence as well as a personal visit, 
to ascertain the best source to obtain our supply, and for the above 
time have imported from the same producer, and it has always been 
satisfactory. 

There are four grades of table oil imported; we import only 
the oil known as ‘‘ CREAM,” which is the highest grade. 


Our oil is ‘‘ Guaranteed by Robert Shoemaker G& Co., under the 
Food and Drugs Act, June 30th, 1906, No. 1006.’’ 


Imported by ROBERT SHOEMAKER & CO., Philadelphia, Pa. 


{ 
| 
q 
! 1015 
| 
N. E. CORNER FOURTH AND RACE STREETS, PHILADELPHIA 
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Philadelphia College of Pharmacy 


FOUNDED 1821 


OFFICERS OF THE COLLEGE 


President 
HOWARD B. FRENCH 


Vice-Presidents 


RICHARD V. MATTISON JOSEPH L. LEMBERGER 
Corresponding Secretary Recording Secretary 
ADOLPH W. MILLER C. A. WEIDEMANN 

Treasurer 


RICHARD M. SHOEMAKER 


Board of Trustees 


SAMUEL P. SADTLER C. MAHLON KLINE 
WILLIAM L. CLIFFE JOSEPH W. ENGLAND 
HENRY K. MULFORD GEORGE M. BERINGER 
AUBREY H. WEIGHTMAN JOSEPH P. REMINGTON 
SAMUEL C. HENRY C. STANLEY FRENCH 
OTTO W. OSTERLUND GEORGE B. EVANS 
JACOB M. BAER EDWIN M. BORING 
WARREN H. POLEY THEODORE CAMPBELL 
WALTER A. RUMSEY CHARLES LEEDOM 
Editor Curator Librarian 
HENRY KRAEMER JOSEPH W. ENGLAND KATHERINE E. NAGLE 
FACULTY 


PROF. JOSEPH P. REMINGTON, Dean of the Faculty 
PROF. SAMUEL P. SADTLER, Dean of the Food and Drug Analysis Course 


PROF. CLEMENT B. LOWE E. FULLERTON COOK 
PROF. HENRY KRAEMER JOSEPH H. EHMAN 

PROF. FRANK X. MOERK WALLACE S. TRUESDELL 
PROF. CHAS. H. LAWALL ALFRED HEINEBERG, M.D. 
PROF. JOHN A. RODDY JOSEPH L. WADE 

PROF. FREEMAN P. STROUP ANTON HOGSTAD, Jr. 


WILLIAM F. HAASE, JR. 


Regular Courses in Pharmacy—Course in Food and Drug 
Analysis—Special Courses in Chemistry, 
Bacteriology, and Microscopy. 


Bulletins relating to these courses may be obtained from the Registrar, 
Jacob S. Beetem, 145 North Tenth Street. 


| | 
| 
| 
| 
| | 


Am. J. Ph.] 8 [December, 1915 


Bacterial Vaccines 


THEY ARE WIDELY USED 
IN THE TREATMENT OF INFECTIOUS DISEASES. 


BAact ERIAL VACCINES produce active immunity, increasing 
the defensive forces of the body and accomplishing results 
that are often unobtainable from the use of drugs. 


Bacterial Vaccines are constantly assuming a.broader field of 
applicability. Keeping pace with this forward movement, we have 
recently added some new vaccines to our list. Following is our 
line to date: 


Acne Vaccine. Pneumonia Vaccine, Combined. 
Acne Vaccine, Combined. Staphylococcus Vaccine, Albus. 
Catarrhal Vaccine, Combined. Staphylococcus Vaccine, Aureus. 
Colon Vaccine. Staphylococcus Vaccine, Citreus. 
Combined Bacterial Vaccine Staphylococcus Vaccine,Combined. 

(Van Cott). Streptococcus Vaccine. 
Furunculosis Vaccine. Streptococcus and Staphylococcus 
Gonococcus Vaccine. Vaccine, Combined. 
Gonorrheal Vaccine, Combined. Streptococcus Vaccine, Polyvalent 
Meningococcus Vaccine, (Scarlatina ). 

Prophylactic.* Typhoid Vaccine, Prophylactic.* 
Pertussis Vaccine. Typhoid-Paratyphoid Vaccine, 
Pertussis Vaccine, Combined. Prophylactic.* 
Pneumococcus Vaccine. Urethritis Vaccine, Combined. 


HOW SUPPLIED. 


1-Cc. glass bulbs, rubber-stoppered, packages of 4. 
1-Cc. glass syringes; rubber-stoppered, graduated in tenths, packages of | and 4. 
5-Cc. vials, with rubber-diaphragm stopper. 
20-Cc. bottles, with rubber-diaphragm stopper. 
EXCEPTIONS.—Vaccines marked with an asterisk (*) are supplied as follows: 1-Cc. bulbs, 
pac :s of 3 1-Cc, syringes, packages of 3; three-dose syringes, packages of 1; hospital pack- 
age, 


We are promoting these vaccines among physicians. Keep a 
supply of them in stock. Don’t send business to your competitors. 


Out, Hounslow. Ene PARKE, DAVIS & CO. 
Branches: New York, Chicago, Kansas City, St. Louis, Baltimore, New Orleans, Minneapolis, 


Seattle, Boston, Buffalo, Pittsburg, Cincinnati, U.S. A.; Montreal, Que.; London, Eng.; Syd- 
ney, N.S. W.; Petrograd, Russia; Bombay, India; Tokio, Japan; Buenos Aires, Argentina. 


| 
| 
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START MANUFACTURING 


The 
EUREKA TABLET 


MACHINE 


will start you as a manufac- 
turing druggist. 

Our catalog illustrates all types 
of Pharmaceutical Apparatus. 


SEND FOR ONE. 


F. J. STOKES MACHINE CO. 


PHILADELPHIA, PA. 


ESSENTIAL OILS 


PURITY Standard of QUALITY 


FRITZSCHE BROTHERS 
NEW YORK 


Branch of SCHIMMEL & CoO. 


Germany 
Founded - 1829 


POLLANTIN for Hay Fever 
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SECRETARIES OF BOARDS OF PHARMACY 


State. 


Alabama, 
Arizona, 
Arkansas, 
California, 


Colorado, 
Connecticut, 
Delaware, 

District of Columbia, 


Florida, 
Georgia, 
Idaho, 
Illinois, 
Indiana, 

Iowa, 

Kansas, 
Kentucky, 
Louisiana, 
Maine, 
Maryland, 
Massachusetts, 
Michigan, 
Minnesota, 
Mississippi, 
Missouri, 
Montana, 
Nebraska, 
Nevada, 

New Hampshire, 
New Jersey, 
New Mexico, 
New York, 
North Carolina, 
North Dakota, 
Ohio, 
Oklahoma, 
Oregon, 
Pennsylvania, 
Rhode Island, 
South Carolina, 
South Dakota, 
Tennessee, 
Texas, 

Utah, 
Vermont, 
Virginia, 
Washington, 
West Virginia, 
Wisconsin, 
Wyoming, 


Name of Secretary. 


E. P. Galt, 
Arthur G. Hulett, 
J. A. Gibson, 
Louis Zeh, 


Wm. F. Thebus, 
J. A. Leverty, 

J. O. Bosley, 

W. T. Kerfoot, Jr., 


D. W. Ramsaur, 
Chas. D. Jordan, 
T. M. Starrh, 

F. C. Dodds, 
William H. Rudder, 
H. E. Eaton, 

W. R. Sherriff, 

J. W. Gayle, 

Jos. T. Baltar, 
Frank T. Crane, 
Ephraim Bacon, 
Albert J. Brunelle, 
Ellis E. Faulkner, 
Edward A. Tupper, 
W. W. Ellis, 

E. G. Cox, 

W. R. Montgomery, 
J. Earle Harper, 
J. M. Taber, 
Herbert E. Rice, 
Henry A. Jorden, 
B. Ruppe, 

Warren L. Bradt, 
F. A. Hancock, 
W. S. Parker, 

M. N. Ford, 

J. C. Burton, 

J. Lee Brown, 
Lucius L. Walton, 
James E. Brennan, 
Frank M. Smith, 
E. C. Bent, 

Ira B. Clark, 

R. H. Walker, 
Walter H. Dayton, 
Mason G. Beebe, 
T. A. Miller, 

D. B. Garrison, 
Alfred Walker, 
Edward Williams, 
R. A. Hopkins, 


Address, 


Selma, Box 72. 
Pheenix, 
Little Rock. 


San Francisco, Suite 909 Butler Build- 


ing, 135 Stockton St. 
Denver. 
Bridgeport, 559 Washington Ave. 
Wilmington, 14th. and King Sts. 


Washington, S. W. Cor. 7th. & L 


Sts., N. W 
Palatka. 
Monticello. 
Twin Falls. 
Springfield. 
Salem. 
Des Moines. 
Ellsworth, 
Frankfort. 
New Orleans, 3637 Magazine St. 
Machias. 
Baltimore, 3oth. & Calvert Sts. 
Boston, 22 State House. 
Delton. 
Minneapolis, 754 E. 14th. St. 
Fernwood, Pike County. 
Craig. 
Butte, 140 W. Park St. 
Spencer. 
Elko. 
Nashua. 
Bridgeton, 56 East Commerce St. 
Albuquerque. 
Albany, Education Bldg. 
Raleigh. 
Lisbon. 
Columbus. 
Stroud. 
Marshfield. 
Williamsport. 
Pawtucket, 5 N. Union St. 
Charleston. 
Dell Rapids. 
Nashville. 
Gonzales. 
Salt Lake City. 
Burlington. 
Richmond. 
Connell. 
Sutton. 
Madison. 
Cheyenne. 
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Influenza Serobacterin Mixed 


Multford 


For Immunization Against and Treatment of 
and Common Colds 


A combination of sensitized killed bacteria prepared from cultures 
obtained from a large number of patients suffering with acute infections 
of the respiratory mucous membranes. 

Influenza Serobacterin Mixed is employed in catarrhal conditions 
of the respiratory tract, for treatment and prevention. It may be used 
either before a cold is fully developed to abort it, during the height of a 
cold to hasten recovery, or between attacks for prevention. 


The usual method of administering Serobacterins is to employ the 4-syringe 
package, beginning with one-fifth to the entire contents of Syringe A and following 
with other syringes at two to five-day intervals, according to indications. 


Syringes contain killed sensitized bacteria as follows: 
Syringe Syringe Syringe Syringe 
A B D 


125 250 500 1000 million 
Staphylococcus albus and aureus. 250 500 1000 2000 million 
Streptococcus .......... 12 250 500 £1000 million 
Pneumococeus. . . 125 250 500 1000 million 
M. catarrhalis (group). ..... 125 250 500 1000 million 


Literature describing method of treatment and dosage sent on request. 


H. K. MULFORD COMPANY 


Manufacturing and Biological Chemists 
HOME OFFICE AND LABORATORIES, PHILADELPHIA, U. S. A. 
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Advance in Pharmacy 
The Philadelphia College of Pharmacy offers 


the most advanced instruction in the following branches: 


Theory and Practice of Pharmacy, 
Theoretical and Analytical Chemistry, 
Physiology and Materia Medica, 
Botany and Pharmacognosy, 
Bacteriology and Hygiene. 


A two years’ course of 31.weeks each, leading 
to the degree of Graduate in Pharmacy (Ph. G.). 

A three years’ course of 31 weeks each leading 
to the degree of Doctor of Pharmacy (Phar. D.). This 
course is especially popular with those who wish a more 
advanced training. The third year is almost entirely 
devoted to laboratory work. 

To those wishing to qualify themselves as food and 
drug analysts and as manufacturing experts there is also 
offered a course of four years of 31 weeks each 


leading to the degree of Bachelor in Science in 
Chemistry and Pharmacy (B. Sc.). 


The Philadelphia College of Pharmacy has an 
unexcelled equipment. 

The Faculty are men of international reputation 
as teachers. 

The courses of instruction are original and 
modern. 

P. C. P. Graduates have preference everywhere 
in securing positions. 


For catalogue and fuller information, write to 


JACOB S. BEETEM, Registrar 


145 NORTH TENTH STREET PHILADELPHIA 
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NATIONAL ASSOCIATION 
BOARDS OF PHARMACY 


T. A. MILLER, President EXECUTIVE COMMITTEE 
. . C. BURTON, Chairman. .Stroud, Okla. 
Richmond, Va. Tuskegee, Ala. 


H. C. CHRISTENSEN, Secretary W. P. PORTERFIELD ....Fargo, N. D 


450 Bowen Avenue, Chicago, Ill. 


H. C. CHRISTENSEN... Ex-Officio 


_ oe A registered pharmacist by examination, with 
yo aneme certain grades, in any of these States holding 
——.. active membership, can become registered by 
a © ag reciprocal exchange in any other State in this 
Georgia list, without further examination. The official 
Illinois application with instructions for proceeding ma 
Indiana : : P 
Towa be obtained by sending the required fee of 
Renterky $5.00 to H. C. Christensen, 450 Bowen Avenue, 
— Chicago, Ill. Prompt attention will also be 
ie given to any enquiry regarding registration by 
Michigan | reciprocity in any State. 

Missouri A great many pharmacists undoubtedly would 
Nebraska avail themselves of reciprocal exchange thru the 


New Hampshire 
New Mexico 
North Dakota 
Oklahoma 
South Dakota 
Tennessee 
Texas 

Utah 

Vermon 
Virginia 

West Virginia 
Wisconsin 


National Association who up to the present time 
know nothing of any such arrangement for their 
benefit. 
Very truly, 
H. C. CHRISTENSEN, 
Secretary, N. A. B. P. 


THE STATE 


PHARMACEUTICAL EXAMINING BOARD 


OF PENNSYLVANIA 


Examinations for applicants desiring registration as Pharmacist or 
Qualified Assistant Pharmacist, will be conducted in the Philadelphia 
College of Pharmacy, 145 North Tenth Street, Philadelphia, and the 
Pittsburgh College of Pharmacy, Corner Pride and Bluff Streets, Pitts- 
burgh, on Friday and Saturday, December 3rd and 4th, r915. 

TIME AND PLACE 


PHARMACIST EXAMINATION—The Jaboratory examination will be given 
in the respective colleges of pharmacy on Friday afternoon, December 3rd, 
1915, at I: 30 o’clock. The written and specimen examinations will be 
held in the Pittsburgh College of Pharmacy and Philadelphia College of 
Pharmacy, on Saturday afternoon, December 4th, 1915, at 1 o'clock. 

ASSISTANT PHARMACIST EXAMINATION—At the Pittsburgh College 
of Pharmacy, Corner Pride and Bluff Streets, Pittsburgh, Pa., and the 
Philadelphia College of Pharmacy, 145 North Tenth Street, Philadelphia, 
Pa., on Saturday afternoon, December 4th, 1915, at 1.30 o'clock. 


L. L. WaLTon, Secretary, 
P. O. Box No. 265. Williamsport, Pa. 


| 
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PRACTICAL EXPERIENCE THE THING 


As pointed out in the Announcement of the 
Mallinckrodt Chemical Works it is undoubtedly true 
that the practical man, and particularly the practi- 
cal pharmacist, who uses drugs and chemicals for 
dispensing and manufacturing, is quick to recognize 
real ment, as his opinions are based on actual ex- 
perience. Whena pharmacist specifies ““M.C.W.” 
chemicals for his Dispensing Department, he has 
a well grounded reason for doing so—the result of 
actual experience. 


INDISPENSABLE 


For Study: To all pharmaceutical students and those pre- 
paring for Pharmacy Board examinations. 


For Reference: To all pharmacists and manufacturing chemists. 


Sadtler and Coblentz’s | 
Pharmaceutical and Medical Chemistry 


Fourth revised edition. [Illustrated with numerous 
woodcuts and useful tables. 749 pages. Large 
octavo. Cloth, $3.50 net. Sheep, $4.00 net. 


J. B. LIPPINCOTT CO., PHILADELPHIA, PA. 


NOTICE. Do not buy a drug store till you get my list of snaps—in any 
State desired. Also positions—Physicians, Dentists, and Veterinarians—located and 
furnished. Full particulars free. Established 1904. Strictly reliable. Address 
F. V. KNniEstT, Omaha, Neb., U.S. A. 
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Kraemer’s 
Applied and Economic Botany 


If you want a book on Botany different from all others and 
with exceptional illustrations, HERE is the book you are look- 
ing for. Of intrinsic value to the Botanist, Physiologist and 
Agriculturist. 

Complete chapters involving the morphology and chemistry 
of every important plant from the lowest to the highest. Sepa- 
rate chapters on Cultivation of Medical Plants; Microscopical 
Technique and Derivation of Plant Names. Illustrated with 
about 2,000 Figures. Price, $5.00. 

“We have become so accustomed to looking for a new book, or a new re- 
vision of one of his earlier books, by Prof. Kraemer, that it will not be a sur- 
prise to receive the announcement of another big volume of over eight hundred 
pages. In this book which he calls ‘ Applied and Economic Botany’ he has 
in mind the needs of students in technical schools, and agricultural, pharma- 
ceutical and medical colleges. At the same time the work will prove itself to 
be a valuable reference book for chemists and food analysts, while students 
in morphological and physiological botany will find much that is helpful in its 
pages.” —The late Charles E. Bessey, of the University of Nebraska 


Kraemer’s 
Scientific and Applied 
Pharmacognosy 


A most complete work on the pharmacognosy of vegetable 
and animal drugs, giving all the important information with 
literature citation concerning them. 

The illustrations are mostly original, and include the appear- 
ance of the plant, also the crude drug; its inner structure; the 
characteristics of the powder; the packages in which it comes 
into commerce, and the crystalline constituents. 

This book comprises nearly 900 pages, inchiding some 1,000 
illustrations, and the price is $5.00. 


“This volume will undoubtedly rank as one of the best on the subject, 
and should be a welcome addition to the library of all interested in pharma- 
cognosy.”—O. A. Farwell, in the Bulletin of Pharmacy. 


For illustrated literature send to 


M. G. SMITH 
145 NORTH TENTH STREET, PHILADELPHIA, PA. 
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ecial prices when ordered in bulk packages 


_Adulterant | 


Choice Vanilla | 


Philadelphia, Pa. 


Pure and Wholesome 


True Flavor of 
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Diluted fluid extracts are not tinctures. The U. 
5 formulas for making tinctures, others for mz 
: extracts on which basis each is prescribed, | 
should be dispensed. 

There is a marked saving to the pharmacist in maki 
his own preparations, in addition to the correct re 
“attained. 

We grind the finest drugs obtainable for percolation, ai 
- when assay is practicable, give their strength on the labe be 


Send for price list and formulary. 


GILPIN, LANGDON & COMPANY, Inc. 
BALTIMORE, MD. 


i in the line of “bichloride tablets” but our accident-proof 
“Threaded Tablets of Mercury Bichloride” 
you would be doing a : toward preventing these cases of 
bichloride poisoning g every few days somewhere, 
ae —_ nobody could possibly mistake them for “headache” or other kind 
of “home 
They are the only tablets “on a string”. 
att is why they are often called “fool f bichlorides”’. 
Pu only by us and 25s; each of the 25 is fastened to 
£ the er 24 by a strong threa d which must be cut before any of the 
tablets can be used. 


‘Po YOUR SHARE - 


these preventable accidents. We are gladly 
our share making them solely for the drug-trade and medi 
 aedadiadins are made right and priced right. 


SHARP & DOHME 
SOLE MAKERS OF 
“Threaded Tablets of ‘Mercury Bichloride” 
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